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IIPEOTOBOP

- Ha XX xomrpec na KIICC ce u3TekHa, ye npu
uarpakaanero Ha CBBETCKHTE BBOPBIKEHH CUIIH
Cce M3XO0XK/a OT HAaYHHHTE 32 BOACHE M OT (hopmuTe
Ha ObpjaelaTa BOMHA, KOSTO INE CE€ OTIHYABA MHOTO
OT BCHYKHM MHHaJH BoMHM. Bpacmara BoiliHa, axo -
s 3aMOYHAT IOANAaNBauuTe Ha BOMHHU, IIE Ce XapaKTe-
pH3Upa C MacOBO H3MOJI3yBaHe HAa BOCHHOBBH3YIUHM
CHJIH, PasHOOOpasHO DaKeTEO OPBXKHE M PasJIMYHM
CpPeACTBA 32 MAacOBO IIOp2)KEHHE, KATO AaTOMHO,
TEPMOAAPEHO, XHMHYECKO M OaKTEPHMOJIOTHYHO OpB-
yxue. O0aue Half-HOBOTO OpPBIKHE, BKIIIOUHTEIIHO M
CpeAcTBaTa '3a MacoBO IOpaKeHWe, HE HaMaJsaBa
PEIUNTEIHOTO S3HAYEHHME HAa CYXONBTHHTEC apMHH,
¢dnoTata u aBumanusita: 6e3 HoOpe OpraHM3HpaHO

. B3auMoJelCcTBHE MEKAY TAX HE MOXKEe Ja ce BOJH
yCIeIUHO ChBpEMEHHAaTa BOMHA.

ITox nocToAHHMTe IpHMIKU HA NApPTHATA M MIPaBH-
TEJICTBOTO 3a oTOpaHuTeNHaTa CIOCOOHOCT HA-HamIATa
CTpaHa BHOPHIKEHUTE CHJIM KOPDEHHO Ce mpeofpasuxa
M B KayeCTBEHO OTHOIICHHME OTHAOXa Jajied Hampex
CIIPAMO PaBHHUILETO Ha MOATOTOBKATA MM B Kpas Ha
-Besmkara oteuecTBeHa BOHHA.

HapacHannTe BH3MOXKHOCTH Ha CBBETCKATa HMKO-
HOMHMKA M INpPEAH BCHYKO TOJISMHTE INOCTHIKCHHA B

, Te)KKaTa IPOMHIILIEHOCT IIO3BOJIMXa HAINaTa apMHus,
aBpanus ¥ ¢JIoTa Aa ce NPeBBLOPHIKAT C IIbPBOKJIACHH
GoMiHM TexHHUeCKH cpexcrBa. OpraHusaluaTa Ha

. BOMCKMTE M OATOTOBKATa UM Ca JOBEACHU B CHOTBET-
CTBHE C YCJHOBHJATa 3a IIpuMJlaraHe Ha Hal-HoBHTe
OoifHu TEXHHUYECKH CpEARCTBA.
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B crpcraBa Ha HalMTe BBOPBIKEHH CHIIM 3HA-
YHMTEJTHO HapacHA NMPOIEHTHOTO KOJIMYECTBO Ha BOEH-
HOBB3/IYIUHUTE CHJIA M BOHCKHTE HA NPOTHBOBB3MY-
mHaTta oT6pana. OCBHIIECTBEHA € ITHJIHA MEXAHU3ALMSA
M MOTOPM3aIMA H2 apMHUATA. CHBETCKUTE BBODBIKEHU
CHJTH MMAaT cera pasHooGpasHO aTOMHO M TEPpMOSIAPEHO
OPBIKHE M MOIITHO PAKETHO X PEAKTHBHO BBHOPBIKEHHE -
OT pPas3JIMYHM BUIOBE, BKJIOUNTEHO M PaKeTH 32
paneuno peicrBue. CBBETCKHUAT CBHIO3 pas3mnoJiara -
CBC CUT'YPHH CPEACTBA, 32 A HSIPATH UPE3 CaMOJIETH
MM DaKeTH aTOMHM M BoAoponHu GomOu B KOiTO
H Ja € NYHKT Ha 3eMHOTO KBjGo. B obmactra Ha
MPOU3BOACTBOTO HAa TEPMOAAPEHO OPEIKHE CBHBET-
CKHTE X0pa IIOCTHIHAXa TAK'bB YCrex,ue He CHBETCKHAT
CBIO3, 2 HAKON KaNMTAJMCTHYECKH CTPAHH M3MaJHAXa
B IOJIOXKEHMETO HA M30CTAHAJIH.

C ornen Ha cBOsATa 6€30MaCHOCT CHBETCKHAT CBI03
€ MPUHYJEH Jia MOAABP KA HA BLOPEHIKEHHE DEAHULa
BUIOBE. aTOMHO M BOAODOJHO OPBIKHE C  pasiAuHa
B3pHBHAa MoInHOCT. B kpas Ha 1955 rox. B choTBeT-
CTBHE C IUIaHA 332 HAYYHOU3CJIEHOBATEJICKHTE M
€KCITepUMEHTaIH paboT B 00JIacTTa HAa aTOMHATA
€HEprHsA B HAlaTa CTpaHa 0AXa USIUTAHH HOBMU
THIIOBE ATOMHO U °TepmosjpeHo (BOXOPOIHO) OPB-
sue. Pesynrature HamBIHO IOTBBPAHXA CHOTBET-
HUTE HAyUHO-TeXHHUYECKM u3uucieHusi. Te mokasaxa
CBIIO HOBH BAaXXKHM NOCTIDKEHHUS HA CBHBETCKHUTE
yueHH u uHyKeHepH. OMUTHUSAT B3pUB Ha BOZOPOMHA
6omba, XBBpleHa OT camoyeT, Oemie Hai-MOLIHUAT .
OT BCHYKH O TOBa BpeMe. 3a J1a c€ IIpegoTBpaTH
ONIACHOCTTa OT PaJHOAKTHBHO BB3AciCTBHE, B3DHBBT
Oeme H3BBpLIEH HA rOJIAMA BHCOYMHA. 3acHHO C
TOBA Ce Ipeampuexa OOWIHPHH M3CICABAHUS Ha
BBINPOCHTE 3a 3amuTa Ha xopara. Hammwure ydyeHu m
HMEDKEHEDH YCIsIXa IIPH CPaBHHUTEJIHO MAaJIKO H3IIOJ-
3yBaHHM AApPEHH  MATEPHANH Ja IIOJy4aT B3pHB,
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paBeH Mo cuija Ha B3puBa Ha MHOTO MHJINOHM TOHOBE
OOMKHOBEHM B3PDMBHH BelecTBa. Ilpu ToBa Tasm
CHla Mo)Ke fAa ObAe 3HAYMTENHO yBeJIMYeHa.
KaTo npaBu CIOMEHAaTHTE ONUTH € OLJIE] HA CBOATA
GesonacrocT, CBBETCKHAT CBIO3, KAKTO M NpPEAH,
me ce Gopm B OpraHumsagusta Ha obeZHHEHHTE
HapoAM fAa Ce€ MOCTHTHE CBrjlacHe 3a 3abpaHa Ha
aTOMHOTO M BOAOPOJHOTO OPHIKUE M 32 YCTAHOBSIBAHE
Ha HCHCTBHTENICH MEXKAYHAapOJAEH KOHTDOJI WM Hama-
) JIIBaHE HA BCHYKM JDYrH BHAOBE OpBIKHA, INE CeE
Gopu 3a HO-HATaTBINHOTO ocnabBaHe Ha MeX/IyHa--
POJIHOTO HANPEKEHHE M YCTAHOBSBAHE Ha JIOBEpHUE
MeXIy ABPXKABUTE, 33 NOAXBDIKAHE M YKpENBaHE
Ha BCeOOLIHA MHD. .
ATOMHOTO M BOJOPOJHOTO OPEBIKHE OINE IOBEeye
yKpenBar orOpaHHuTesHaTa cnocobHocT Ha ChBeTCKUA
CBHIO3 M MOBHUILABAT POJIATA Ha CHBETCKAaTa JLpIKaBa
B Oopbata 1 3a MHUp B Ieus CBAT.
Ha 3anap HAKOH NPOTHBHMIM HA DPa30pHIKABa-
HETO, KaTO M3XOXKJAAT OT JIB)KJIMBATA NPEIIOCTaBKa,
s Y€ Y)K MMAT HAKAKBH IPEJHUMCTBA B aTOMHOTO OpB-
JKHE, CUHTAT, Ye 33 TSIX PAa30PHIKABAHETO € HEU3TOQHO.
CBBeTCKMAT HAapOX € MpeAyNpe>kAaBaj] u Npexynpe-
JKJ2Ba TE3H 3aIUMTHHIM Ha IPOCJIOBYTATa IOJIHTHKA
»OT TIO3HMIMSA Ha CHJIATa“, Ye Te MOTaT CEPHO3HO Ja Ce
HM3JIBYKaT B CBOATAa Xa3apTHA MWrpa.
Hue He jkelaeM HUKOrO. Ia 3amjalBaMe, a Olje
NOBEYE HE JKEJIAEM Jia CE XBaJIMM C HAlllUTe BOEHHO-
TEXHHYECKH NoCTHKeHusA. Ho sa_ na ce oxmamm
pa3naNEHOCTTA M HA Hal-PEBHOCTHHTE HPHBBHDPIKE-
HMIM Ha HagUpeBapaTa BbB BHOPHIKABAHETO, BKIIIO-
YHTEHO M HAa TEe3H, KOMTO PasMaxXHT C IPOIATaHAHA
uen artomHara Gom0a, TpabBa ma HM HajoOMHHM 33
pe3ynratare OT npoBeleHuTe B 1955 rox. omutu c
Hali-HOBaTa CBBETCKa BomopomHa GomGa. IlpuBBp-
JKEHHLMTE Ha AaTOMHAaTa Bolina Tps6sBa 13 3HaAT,
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" ye cera He MOXKe A3 ce BOIOBa, 6e3 na ce moHecar
NpOTHBOYHAapH. AKO HCKall [3 HaHecell aTOMHM
yAapH o HPOTHBHHKA, OBAHM roTOB A3 MOJIYyYHII
TaKHBA, 8 Mo)Xe OM M MHOro IIO-MOINHHM yJAapd OT
HeroBa CTPaHa.

CBLBETCKHAT CHIO3 HUKOrO He 3aljlalnBa KW He Ce )
TOTBM HHUKOro Aa Hamnajga. Ho BBHB BpB3Ka C TOBA,
Ye ole He € IOCTHTHATO CHIJIaCHE 33 HaMajsBaHe Ha
BBOPBKEHUTE CUIIM M 3a6paHa Ha aTOMHOTO M BOAOPO-
JHOTO OpBIKHME, KaKTO H BBB BpB3KAa C TOBa, 4e -
olle HE € CBh3JafAcHa KOJEKTHBHA 0e30mMacHOCT B
EBpona m 3acera HAMa 37paBa apaHiusa 3a TpacH
MMp, HHE CM€ NPUHYAEHH [a NMOAAbLDIKAME TaKUBa
BBHODBIKEHH CHJIM, KOUTO CBC CHTYPHOCT fa 3aILMTAT
HMHTEpECHTE HA HalllaTa POJMHA, TaKa Y€ HHKAKBa
BpPaKECKa pOBOKaNuA Aa He Ob/ie HEOUAKBAHA 33 Hac.

Ilpes3 mocneqHuTe FOOUHN B CYXOITBTHHTE BOMCKH,
aBuanuATa u (oTata ce HAaNpaBH MHOro 1o obyue-
HHETO Ha BOMCKHTE BBHB BoAcHe Ha Goiinm neficTBHs
C H3MoJI3yBaHe HA aTOMHHM OPBXKMA M APYTH HOBH
cpeactsa 3a Gopba. CheIUHEHHATa M YACTHTE MOJIy-
ypxa HeOGXOZMMATa IPAaKTHKA B pEUIABAHETO Ha
Oo¥fiHM 3amauM NpH CJIOYKHA 3E€MHR, BB3AyLIHa H

-Mopcka ofcranoBka. Te ce 3amosHaxa ¢ GofiHute
CcBOHiCTBA Ha aTOMHOTO OpPBXKHE.

IIo CBOETO YHMIOXKMUTEIHO MAeHCTBHE aTOMHOTO
OpBIKHE 3HAUMTENHO NPEBB3X0XKAa BCHUKH BHAOBE
oOHKHOBEHH OpBXKusa. KaxkTo € U3BECTHO, IpPH
ATOMHMSI B3pMB Ce HAHACS IMOPa)KCHHE HA XOpaTa M
pasIMUHHUTe BHJOBE CBHOPDBIKEHMsI 4pe3 yHapHara
BBIH2, CBETJIMHHOTO H3JIbYBaHe, NPOHHKBALIATa
pajHalH{A ¥ PaJHOAaKTHBHOTO 3apa3gBaHe HAa MECTHO-
crra. BEnpeku ToBa MMA pa3IUUYHU CPEJCTBA M HAUHHH
sa mpeAmasBaHe OT TOBA OpPBIKHE. -

Boficka, kosito e gobGpe moarorBeHa M oOyucHa
J1a AeficTBYBa IIpH M3MOJISyBaHE HAa ATOMHO OPBIKHE,
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MOjKe YCHelllHO Aa HacThNBa M 3 ce oTOpaHsABa, xa
H3NBJIHABA BCAKAKBH OoliHM 3anaum.

3a pa mMoraT BOMCKHTE A3 HM3I'BJIHABAT YCIEIIHO
BCAKAKBH GOMHM 3a7aym B OOCTAaHOBKA' HA aTOMHO
BB3ACHCTBHE, HYIKHO € NpeRu BCHYKO OTJIMYHO
Ja ce 3HaAT mopasaBauuTe. (aKTOpH Ha ATOMHOTO
opBikue. ToBa JaBa BBH3MOIKHOCT IIPABHJIHO AR CE
OpPraHu3upa IPOTHBOATOMHAaTA 3aluTa. B HacTOs-
mata Gpoiuypa e pasryefiaH Hali-moxpoGHO eguH OT
. - mopa3sBamuTe (PaKTOPH Ha ATOMHHMA B3PHB — CBET-

JIMHHOTO M3JILYBaHe.

Ilop cBeTMMHHO H3THYBAHE NpPH ATOMHHS B3PHE
ce pa3dupa H3NBYBAaHE C IIMPOK O0OXBAT OT AHJLKHUHU
Ha BBJHHTE, BKJIIOYBAILL .KAKTO BHAMMATa YacT Ha
CHeKTBhpa, TaKa M HEBHAHMATA — YJITPaBHOJIETO-
BuTe M HMH(ppauepBEHUTE JIBYH.

Exeprusra Ha CBETJIMHHOTO M3NTBYBAHE C€ IOrIhb-
ma OT MOBBPXHOCITE HA OCBETEHHMTE TeNa H TE Ce
HarpsiBar. CTeleHTa Ha HArpABAaHETO 3aBHCH OT
mHoro ¢akropu. Tst moyke Aa Gbjie TakaBa, Ye NOBBP-
XHOCTTAa Ha IIpeIMETHTE [a Ce OBBIJIH, Ja Ce CTOMM
HJIH a2 ce BB3IUIAMEHH.

. CBeT/INHHOTO H3TBYBAHE NpPH AaTOMHHMS B3PHB
Tpae CcaMO HAKOJIKO CEKYHAM, HO € TOJIKOBAa CHJIHO,
Y€ BBIPEKH KPaTKOBPEMEHHOTO My JeMCTBHE MOXKe
Aa npeAu3BHKAa o0rapsHe HA OTKPHTHTE YAaCTH OT
YOBELIKOTO TSAJI0O M BPEMEHHO OCJEIsABaHE, aKO Ce
rjiefa mo nocoka Ha B3pusa. OOrapsHusTa OT CBe-

. TIMHHO HM3JIBbYBaHe He C€ OTIMYABAT OT obraps-
HHATA C OIRH WM Bpsia Boja. Te cd ToixoBsa
MO-CHJIHHM, KOJIKOTO € II0-MaJIKO pa3CTOAHBETO O
LHEHThPa Ha B3PMBA M KOJIKOTO IO+ABIIO € Bh3acH-
CTBYBaJIO CBETJIMHHOTO W3NBbuBaHE. CBeTfiHHaTa,
KOATO M37BUYBa CBeTelljara oOllacT, Ce pa3npocrpa-
'HABA, KAKTO M CITBHYEBATa CBETJIMHA, MIPABOJIMHEHHO
¥ He NPOHHKBA NpE3 HENpPO3PaUHH MATCPHANIH.
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Iopagu TtOBa BCAKA nperpaga (CTeHa, NOKPHTH
dbopTHOUKANMOHHN CBHOPBIKEHNsA, OpoHsa, OpeseHT,
I'bCTa IOpa), KOATO Npeja3Ba OT IPAKOTO Hefi-
CTBME HAa CBETJHMHATA, Npeanassa u Or obrapsme.
O0nexnoTo NMpeanassa OT HEMOCPEACTBEHOTO Bh3fek-
'CTBHE Ha CBETJIMHHOTO M3TBYBaHE BBPXY KOXKaTa.
- BCAKO 3aKpHTHE,KOETO IIPeANa3sBa OT yAapHaTa BBJIHA,
NpeAnasga M OT CBETJIMHHOTO HM3IIbYBaHE.

ITox meificTBHETO Ha CBETJIMHHOTO M3JLUBAHE MOXKE
Ja ce BB3IUIAMEHSAT JIECHO 3alaJINTEIIHU IIPEAMETH
OT BOEHHOTO MMYILECTBO, OCTaBEHH Ha OTKPHTO:
cemanku, Ope3eHTOBH NOKPHBKM U Jp. BBH3MOXXHO
€ J1a Ce 3anaJsIT WIM OBBIVIAT OTKPHTHTE XbPBCHH
YacCTH Ha OPBIKHMETO, TEXHHYECKHTE CPEACTBA M
CBOPBIKEHHATa. CBETJIMHHOTO M3JIBYBAaHE MOXKE Aa
Npegu3BHKa MOMKapH B ropure, CTEHTE M Hacele-
HHUTE NYHKTOBE, KBACTO JIECHO MOJKE [1a C€ NOAUAJIAT
Hafi-HanpeZ CHLYKHUTe, ClamaTa, cyXaTa TpeBa M T. H.

B MbBria, OIBKA M CHETOBaJIeXK ACHCTBHETO Ha
CBETIMHHOTO M3JIhYBAaHE € 3HAYHTEJHO mo-cnabo,
OTKOJIKOTO B sCHO «Bpeme. IIpnm mMOZBOXECH aTOMEH
B3PDHB CBETJIMHHOTO U3NbyBaHe ociabBa MHOro mo-
panu neGenusa cyoft Boga. B cyxo Bpeme feitcTBueTO
My Ce NMpOABABA HA 3HAYMTENHO NO-TOJIEMH PasCTOsA~
HHS, OTKOJIKOTO HAcHCTBHMETO Ha [pPYTrUTE IOpa3A-
Bamu ¢daxropu. FMimeHHO mopaam ToBa TO3H NOpas3sa-
Baly GaKTOp NpM aTOMHUS B3pMB H3UCKBa NOAPOOHO
pasrieKaaHe. ) :

Bpomypata ce chCTOM OT NHET IJIABH. .

B rmapa I ce roBopu 3a nopasmBamoro- Ael-
CTBHE HAa a4TOMHMSA B3DHMB M C€ II0COYBA pPOJIATA HA
CBETJIMHHOTO M3JIbYBaHE B CPaBHEHHE C JPYrHTE
nopgssaBam (HakTOpH NPH AaTOMHUA B3PHB.

CpBpeMeHHATa BOCHHA TEXHHKA € cJoykHa, Ilopaaun
TOB2 BOEHHOCHIY)KAIUUTe H 0COGEHO KOMaHIHHAT
tbcTaB TpsOBa A2 mMar OGIUHpHA BOCHHOTEXHHYE-
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CKa KyaTypa, 3a fla MO)Ke Bewo na GopaBsar ¢ ras
TexHuka. HyskHO e chaHaTenHo, TBOpueckw ma ce
pasbupar HayuHHTe OCHOBM HA HALIMTE M NPOTHBHH-
KoBuTe GOilHM TeXHHMYecKH cpexcTBa. Cera GoitmaTa
IOAroTOBKAa HAa BOHCKHUTE Ce H3MEHH KAaYeCTBEHO.
Ts usnckBa HaydeH aHanM3 u HayuHO MpeaBHIKAaHE
33 HaCOKMTE B pDa3BOs Ha HOBATA BOCHHZ TEXHHKA,
ITopagu ToBa B GpowypaTa ca Hamepun OTparKEeHHE
HAyYHUTE OCHOBH Ha HAKOH BBIIPOCH, CBHP3aHH CHC
. CBCTUIHHHOTO M3/JBbYBAHE NPH aTOMHHA B3puB. Ilo-
cnenuanHo ToBa ce otHacA 3a II u III riuama.
B riasa II ce pasryiexxa ChINMHATA Ha CBET/IHH-
HOTO H3NTBYUBAaHE, a B rnasa III — temneparyprure
HM3TOYHHIHN HA CBETJIMHATA M 3aKOHHTE HA H3IBbYBa-
- HeTo. KaKTo e M3BECTHO, M3TOYHHKET HA CBETIHHHO
M3JIBYBAHE IIPM 4TOMHHMA B3PUB — OTHEHOTO KbiI-
60 — e CBIIO Taxa ' TeMIepaTypeH M3TOUHHK Ha
CBETJIHHATA. ’ ’
B rnasa IV ce pasrne)xia CBETNMHHOTO H3IBY-
BaHE Npu aTOMHHA B3PUB. B Hes ce rosopu 3a 3ako-
HHTE, ONpEACNAIN H3TBYBAHETO M PAa3NpPOCTpaHe-
HMETO Ha CBETJIMHATA IIDH aTOMHHA B3DHB.
B rymaBa V e mocoueno II0pa3sAaBaIoTo JedcTBHe
Ha CBETJMHHOTO M3JBYBaHEe H ce u3bposaBar cpex-
CTBaT& M HAYMHHTE 33 3aIIUTA, KOMTO HAIIBJIHO
npeAnasBaT oT NOpa3sgBaILOTO AEHCTBHE HA CBETIHMH-
HOTO H3JILYBAHE M HA APYIUTE IOPa3sSBAIIU daxropn
IIDH aTOMHHUS B3pHB.
Boiiaure cBolicTBa Ha aToMHOTO OpEiKHe TpsalBa
a ce m3yvar nobpe, 3a A3 Moke na ce RelicTByBa
yMeJo npu ynorpe6aTa My u 3a Ja ce yCBOAT noGpe
HauMHHTE 33 NPOTHBOATOMHA 3amura. KaTo mosmapa
OTJIHYHO 3afBJDKEHHATa CH B JelCTBYBa yMmeso
[IpH  aTOMHO HANaJeHHE, BOCHHOCHY>KALTUAT MOXKE .
- ycnemmo na w3nbiHM GolHata 3afjava W na samasm
JKHBOTR CH. ) : : -
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I'TABA 1

. OCOBEHOCTH H INOPA3SBAIIO
OENCTBHE HA ATOMHHSA B3PUB

Ipu aromeH B3pHB, KaKTO H NpH H30yxBaHe Ha
v 00HKHOBEHHN B3DHUBHH BeLIECTBa, ce 00pa3yBa yAapHa
BBIIHA H CE MOpa)kJa CBETJIMHHO H3JIbuBaHe. B
TOBa C& CBCTOM CXOJCTBOTO MEXKAY OOHKHOBEHHS H
atomHua B3puB. Ob0ave paspyHIMTEIIHOTO HACHCTBHE .
Ha yZAapHaTa BBJIHA M 3aMaJIHTEJIHATa CIOCOOHOCT
HA CBETJIMHHOTO M3JIbYBAHE IIPH aTOMEH B3pUB Ca
3HAYHTEJHO HO-TOJIEMH, OTKOJKOTO IIpM OOMKHOBEH
" B3pHB.
' ATOMHHAT B3pHB Ce OTJIHYaBa OT OOMKHOBEHMA H
o TOBa, Y€ OCBEH YHapHAa BBJIHA M CBETJIHHHO
HM3JIBUBaHE IIPH HEro Ce MOSIBABA M HEBHAMMO H3JIB-
YBaHe, HApeYeHO NPOHMKBama pajguanus. IIpoHu-
KBall[aTa paguauusi OKaspa BPEAHO AeHCTBHE BBLPXY
opranusma Ha uyoBexka. OQCBEH TOBa IIPH aTOMEH
B3pHB B paiioHa HA B3pHUBA U IO I'BTA Ha IBHIKEHHETO
Ha o0pa3yBaHus 00J1aK ce MOAJIAraT Ha PaJgHOaKTHBHO
3apassBaHe MECTHOCTTA, BOJaTa, PasjIMYHHTE IpeA-
MeTH, OOMHHTE TEXHHYECKH CpeACTBa M XO0para,
HaMMpal(d Cce Ha OTKPHUTO. PaguoakTHBHOTO 3apa-
3ABaHe Ce NpUYMHSBA OT IAJHAJINTE BEIIECTBA,
HOJIyYEHH NPH ATOMHHA B3PDHB, KaKTO H OT o0Opasy-
‘BaHuMTe B paiioHa Ha B3pHBA PafiHOAKTHBHH Belle-
-cTBa B mouBara (BoAaTa) moj JAeHCTBHETO HAa Hey-
TpoHHTe. PajHOaKTHBHMTE BEINECTBA Ca HM3TOYHHK
Ha pafgMOAaKTHBHH H3IBYBAHMSA, KOHTO, KAaKTO M
NpOHMKBAall|aTa pajuHaImusa, ReHCTBYBaT BPEAHO Ha
YOBEIIKHsSI OPraHH3bM.

-
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1. BUIOBE ATOMHH OPbHIKUSI

Ilpemn fna npeMuHeM XKBM pasmyIekKTaHeTo "Ha
CBETJIHHHOTO M3J'bUBAaHE IIPH ATOMHHS B3pDHB, TpS-
6Ba HaKpaTKO [a MPHMIIOMHHM O6GIMTE OCOGEHOCTH
HA aTOMHOTO OpBIKHE C B3PDHBHO JAe#icTBme. ToBa ce
Hajmara oT oOCTOATENICTBOTO, Y€ CBETJIMHHOTO H3Th- .
YBaHe [EHCTBYBa B CBLBKYNHOCT C JPYTHTE HOpa-
3aBamM (aKTOpH HA ATOMHHA B3PME.

ATOMHO OpB)KHE CE€ HApHYa TOBA OPBIKME, UHETO
NEHCTBHE Ce OCHOBAaBAa HA HMS3MOJI3YBAaHETO Ha aTO-
MHaTa (sI7peHaTa) €HEprHs.

Vima nBa BHJa aTOMHO OPBIKHE — ATOMHO OP'BIKHE
C B3pHMBHO JcHCTBHEe M 0OiHM PaJUOAKTHBHH Belle-
crea (EPB).

g ATOMHOTO OpBIKHE C B3pHBHO JIEHCTBHE CE OCHO-
) BaBa BBPXY MW3MOJI3YyBAHETO Ha aTOMHATA CHEPLHs,
KOATO Ce OTAeJA IPaKTHYECKH MHICHOBEHO MpH
SIIPEHATa PeaKlluA, MMalla B3PHUBEH Xapakrep. Tosa
OPBIXKHE CIY)KH 33 IIOpa3dgBaHe Ha >KMBA CHJIA, 33
paspyiiaBaHe Ha pasjIMYHH BHJOBE CHOPBIKEHHS,
33 YHMIO)KaBaHE MM NOBpeXXAaHe Ha GoHHHM TexXHU-
YeCKH CpeACTBa. ATOMHOTO OpBXKME C B3DHBHO
ZefCTBHE € M3BECTHO NOHACTOSIIEM BBLB BHA Ha
aTomHH M BoAopomHu Gombu. OGaue TO MOke Ha ce
M3MOJI3yBa M BBB BHJX HAa apTHIEPHUCKH CHApAHM,
TOpIIEIa, PAKETH M YIPAaBAAECMH CaMOJIETH CHADPSTH.

B KkauecTBeHO OTHOIUEHHE MOPas3ABaHIOTO Jeif-
CTBHE Ha aTOMHHTE M BoAOpoAHHTe 6oM6GHu, TOpIeaara,
CHapsAIMTE M T. H. € €IHAKBO. Pa3jiHKaTa ce ChCTOH
CaMO0 B MOLUHOCTTa Ha ATOMHHS MJIM BOJODOJHHS UM
3apsAx. .

BoliHM paZnOaKTUBHU BEIIECTBA CE HAPHYAT CIie-
IMaJIHO NPUroTBeHM 3a OoifiHa ynorpeba BelecTsa,
KOHMTO CBABDIKAT PAaJHOaKTHBHH aToMHu. Ilopa3as-
BRIIIOTO ACHCTBHE Ha TE3H BEWIECTBAa Ce RABIDKH Ha
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BPEAHUTE 33 JKHBHTC OpPraHW3MH PaAHOAKTHBHH

M3IIPYBAHUS. C Te3u BelecTBa MOXKE 1a Ce 3apa3saABaT

MECTHOCTT2, BB3AYXBT, BOJATA, XPAHHTENHHTE HPO-

AYKTH M Pa3JIMYHH NPEOMETH C LEN Aa CE HAHEeCe IO-
paskeHHMEe HA Xopara.

MomuocTTa Ha aTOMHHMA M BOJOPOAHMS B3DHB

. OOHKHOBEHO Ce XapaKTepH3Hpa C TPOTHJIOBHS E€KBH-

- BajgeHT. Ilox TpoTMNOB ¢KBMBayeHT ce pa3bupa
TEIJIOTO Ha TPOTHJIOB 3apaJ, YHUATO B3PHBHA €HEp--
THd € paBHA HAa B3DMBHATA CHEPrHsA HAa JafcHA
aTomua (Bomopomua) Gom6Ga.

TpoTHNOBHAT €KBHBaJEHT H4a aTOMHHMTE OOMOM
MOXKE€ Jia JOCTHTHE HAKOJIKOCTOTMH XWJISAOM TOHA,
a Ha BopopoauuTe OGoMOH [0 HAKONKO MHJIHOHA M
JaXke HECeTKH MMJIMOHA TOHA.

ITonacTosimeM OCHOBEH BHJA ATOMHO ODBIKHE Ca
aTomHure (BogopojHuTe) GOMGH, KOMTO Ce XBBPJAT
OT pasjIMYHU BHAOBE CAMOJIETH B 3aBHCHMOCT OT
pasCTOsiIHMETO N0 nenara M Kauubepa Ha OGomOHTe.

2. ®PH3UYHA OCHOBA HA ATOMHOTO
H BOOOPOOHOTO OPBIKHE

Bcuuko B mpupopmata e CHCTaBEHO OT HeBBOGpa-
3UMO JpeGHM YacTHIM, HapeuyeHH AaTOMH. ATOMBT
€ Hai-mMamkaTa 4YacTUIa HA XHMHUYHHTE €JICMEHTH
(npoctuTe Bemecra). Beeku XummugeH eniement (BOfo-
poR, xenui, JIUTHH, ypaH H Ap.) c€ CBCTOM OT EAUH
BHA aTomu. Ilonacrosmem ca mapectuu 101 xumuuen
€JIEMEHT MJIM C JpyrH AyMM M3BecTHH ca 101 Bux
aToMH. ATOMMTE Ce pa3jH4aBaT NOMEXKAY CH IO
CTPOE)Ka, PasMEPHUTE M TErJIOTO CH. Te He ce BMIKAAT
M CBC Hal-CHIHMA MHUKpocKomn. JBaro Bpeme yue-
HUTE Ca CMATAJIA, Y€ aToMbBT € Hepeaum. Jarke
caMaTa yma ,,aTOM", KOATO € CTAPOrpBIKa, 03HAYaBa
»HefeuM . Tlo-HaTaTBIUHOTO pa3BuTHE HA HAyKaTa
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obaue MOKasa, ye aTOMBT € CJIOXKHAa yacTuia. To#
ce CBCTOM: OT AAPO M BBPTAIIA CE€ OKOJIO HETO €jie-
kTpouu. Ha ¢ur. 1 e moxasaH cxeMaTHYHO CTpoe-
KBT Ha €QHH OT XHMHYHHUTE €JEMEHTH — XeJHA.
OGuKanAIMTe SAAPOTO €JIEKTPOHM obpasyBar eje-
KTpoHHaTa OOBHBKA Ha aToMa. ATomure Ha pas3yu-
YHHUTE €JIEMEHTH HMaT .

ACNMIPONY
/@ fpomon Pa3jgHYHO  KOJIMYECTBO
: Heympn €JIEKTPOHH -— OT €JIMH
s\ Amgwwe  (aTOMa Ha BOZOPOAR) AO
. 101 (aroma Ha MeHAae-
©~Eaempov  jepust). ATOMHOTO AADPO
3aeMa HMILOMKHO MaJKa
ke . yact or obema Ha aro-
Puz. 1. Crpoexk Ha xeameBua ya, AKO CH NIpeacTaBuM
aTon. (cxpsen) aToMa BBB BHJ HAa KBbJ-
60 ¢ muamersp 100 &,
AAPOTO 1lle NpeACTaBJIsABa eOHa npaummca OT Hero

¢ Iuamersp OKoJo 1 mm.

SIgpaTa Ha BCHYKM aTOMH C€ CBCTOAT OT IPOTOHH
n HeyTpoHu. Kakro ce Bwkaa or ¢ur. 1, agporo Ha
XeJIMeBHA aTOM Ce CBHCTOM OT JBa HPOTOHA H JBa
HeyTpoHa. IIpOTOHBT mpefcTaBiABa YaCTHIA C II0JIO-
JKHTEJIEH €JEeKTpHUeH ToBap (IBJIHEXK, 3apan).
Termoro Ha nporoHa € okoJio 2000 nbTH IO-roJIAMO

; OT TErJIOTO Ha €JIEKTPOHA, a TOBAPHT My € PaBEH IIO
roJIEMMH4 HA4 TOBapa Ha eJIEKTPOHa, HO obpaTeH IO
sgak. HeyTpOHDLT € €JIeKTPUYECKH HEeyTpajHa yacTu-
na. TernoTo Ha HeyTpoHa e npuGJmsm‘eJmo paBHO
Ha TerJIOTO Ha IIPOTOHa.

OT CpaBHABAHETO HAa TEIJIOTO Ha EJIEKTpOHA ' C
TErJIOTO Ha IIPOTOHA M HEYTpOHA CJeABa, Y€ IOYTH
nsIaTa Maca Ha aTomMa € CHCpeloTOYEHa B SAAPOTO
my. ITo mauHnm Ha ceBpemeHHaTa (QHU3HKa Mmacata €
HepaseJIHO CBBLp3aHa C EHEprusita: Hsama maca 6es
GHEprus ¥ HsAMa eHeprus Ge3 maca. 3a TOBa FOBOPH
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M 3aKOHBT 32 B3aMMHATA BpPB3KA MEXAY MacaTta M
€HEeprusATa, KOHTO € OCHOBEH INpH €HEPreTHYHHUTE
HU3YHUCIICHUA B aromHata ¢usmuxa. Illom macara u
CHEPruATa Ca B3aHMHO CBBP3aHH (IPaBO. NPOMOPIHO-
HaJIHM €flHA Ha Jipyra), TpsaGBa Ja ce 3aKJIOYH, Ye B
AOPOTO € ChCPEAOTOYEHa HOYTH LAJIaTa BBIPEHIHO-

: aToMHa eHeprus. Tasu eHeprus ce OTAENA IpH

AAPEHUTE PEAKIUH, KOUTO Ca CBBP3aHH C NpeBphina-

HETO HA ATOMHHTE AApPa Ha €JUH XHMHUUYEH EJIEMEHT

'B AApa Ha ApYr ejemeHT. IIpu XMMHUHMTe peaKuuH

ce_ NPEYCTPOHBAT CamoO €JIEKTPOHHUTe OGBHUBKH Ha

aTOMHTE, 2 OT/HEJICHAaT2 €HEPrud NPeACTaBIABA YACT

OT €HEpPrMATAa Ha CJIEKTPOHHHTE OOBMBKH, KOATO €

CpaBHHMTENHO Maikd. Ilpu sAapeHuTe peakuun ce

npeo6pasyBa ARPOTO — FIABHUAT HOCHTES HA ATOM-

HaTa €HEprus, a TOBa IPEAU3BUKBA OTJEJIAHE HA

U3BBHpPEAHO MHoro eHeprus. Hanpumep npu u3by-

XBaHE HA eNlHH. KHJIOTPaM TPOTHJI C€ OTHEJIAT OKOJIO

450 xmiAAM KWUIIOTPaMOMETpa XHMHUYHA EHEpIHf,

a B sIpaTa Ha aTomMuTe Ha 1 K2 TPOTMN ce CHIBPIKA

100 mMunMoHa NMBTH mMOBEYe E€HEPrusa. '

Ilone)xe OT CBCTaBHUTE YaCTHIH HA ATOMHOTO

AP0 CaMO NPOTOHHUTE HMMAT €JICKTPHUYEH TOBAap,

SITPOTO HA aTOMA € HAEJICKTPU3HPAHO IOJIOYKHUTEJIHO.

YCTaHOBEHO €, ye KaTo LsAJI0 aTOMBT € €IEKTPHUCCKH

neyrpanes.. CreoBaresHo cOOpPHT OT OTPHLATEHUTE

TOBapH HAa BCHYKH €JICKTPOHM B aTOMa € paBeH Ha

MOJIOXKUTEJIHUA ToBap Ha sjporo. Ho monesxe ToBa-

pHTE Ha €JICKTPOHA M MPOTOHA Ca pPaBHH MO I'OJIEMHHA,

cieABa, 4Ye BCEKH aTOM HMa TOJIKOBA IIDOTOHH B

AOPOTO, KOJIKOTO €JIEKTPOHM B OGBHBKATa.

ATomMHHTE AApa Ha BCEKM XHMHYEH €JIEMEHT HMat

TOYHO oOnpenesieH Opo#t NpoTOHH. AKO Cé H3MEHM

6poAT HAa MPOTOHMTE B AAPOTO, U3MEHAT CE BCHUKH

XHMHUYHH M GH3MYHH CBolicTBa Ha aToma, T. €.

IoJIyyaBsa Cce aTOM Ha ApYr XMMHYeH ejtemeHT. IloBe-
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YeTO OT XHMHYHHIE €JICMEHTH Ipe/ICTaBJIsaBaT CMeC
OT aTOMH, B KOHTO GpOsIT Ha IPOTOHHTE B SAApPATA €
€THAKEB, a OposAT Ha HEYTPOHHUTE pPasiHYeH. TaKuBa
PasHOBMIHOCTH Ha eIMH M CBIIf XMMHYEH €JIEMEHT Ce
HapuyaT u3orTonu. Hampumep BOHOpPOABT HMa TpH
H30TOmA : JIEK BOAOPON, TEXBK BOOpoH (HeyTepuil) u
CBPBXTEXXBK BOXOPOX (TPHUTHIL), KOUTO Ce MMOJTydYaBaT
M3KyCTBEeHO. Bcmuky Da3sHOBHAHOCTH Ha BOXOpOAA
HMAT B SAPOTO IO €JHMH IIPOTOH, a Ce pasjuyaBar
no 6posi Ha HEYTPOHHUTE: AAPOTO Ha JICKUA BOXOPON
HAMA HEYTPOHM, ANDOTO HA TEXKKUA ¥MMa €IMH, a
SAPOTO HA CBPBXTEKKHMA — [OBAa. TEKKHAT BOAO-
pon (meyTepWsaT) M CBPBXTEIKKHAT BOJOPOR (TpH-
THAT) Ce M3MOJI3YBaT 32 3apsAM Ha BOXopogHuTe GoMbH.

Hsaxon enemeHTH uMaT noBeue u3otonu. Hanpumep
YPaHBT UMA €AVHALECET H30TONA: XBA OF TAX — YpaH
233 u ypan 235! — ce u3noysyBar 3a 3apAN Ha aTo-
mHuTe 60oMOM. Becmukm u3oTOmM Ha OANEH €JIEMEHT
MMAaT €QHAKBU XMMUYHM CBOMCTBa, HO Ce pas’jM4yaBaT
IO TErJIOTO CH. ~

Mexay IpOTOHHTE B SAAPOTO HeHCTBYBaT OTONEB-
CKBaTeTHM CHIM (TIOHEYKE TOBAPMTE Ca €HOMMEHHM).
Bu cnepBano [a ce OYaKBa, Y€ AAPO C HAKOJIKO
nporona TpsabBa fga ce pasnpobu. B peficTBuTenHOCT
ToBa He'crasa. Hempo moseue, OOMKHOBEHO sApaTa
Ha aTOMHTE C2 MHOI'O YCTOMUHBH U € H3KJIIOYHTEIIHO
TPYAHO Jia Ce pasUensT]Ha YacTH. YCTOMYMBOCTTA
Ha Ampara ce ofsACHABA™C TOBA, Ue MAKap MEXIY
pOTOHMTE [Ma AeHcTBYBaT OTONBCKBATENHH e€lle-
KTPHYHM CHJIM, MEXAY BCHYKHM YaCTHIH, KOMTO
BJIM3aT B CHCTaBa Ha siApara, AcHCTBYBaT OIPOMHH
NpUTEraTeJITHM CHJIM — BBTPEIIHOAAPEHH CHIIH.
Teanm cwim MAeHCTBYBAT €aMoO Ha CBHBCEM MAaJIKM
pa3cTosHus (PaBHH Ha pasMepa Ha CAaMUTE YaCTHIM)

1 Iladpara 235 o3HauaBa, Ye B AJPOTO HA YPAHOBUS ATOM
uMa 235 mporona u HeyTpoHa (92 mpoToHa M 143 HeyTpoHa).
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‘H €& MO-TOJIEMH OT OTOIIBECKBATENHUTE EJIEKTPHYHH
cunu. Sapata Ha pasAUYHUTE XUMHYHH €JIEMEHTH
M M30TOIMTE HA €IHH M CHII €JIECMEHT MMAT Da3jIudHa
ycroiiunBoct. Ilo-HeycrolumBUTE sApa HA HAKOH
XUMHYHA €JIEMEHTH MOTaT CaMOBOJIHO, (€3 BBHIIHO
BB3MCHCTBHE, Na ce NPEBPBUIIaT B MO-YCTOMYHBH
ANpa Ha APYCH XHMHUYHH ejeMeHTH. IlpeBpmInaHeTo
HA NO-MAJIKO YCTOHUMBHTE ATOMHM siipa B IIO-yCTOH-
YMBY Ce CBHIPOBOMKAA C H3MYCKAHETO HAa TaKa Hape-
YeHUTE PpATHOAKTHBHHM H3JTBYKH, KOHTO OKa3BaT
BpeOHO HedCTBHE BBPXY UYOBEIIKHA OPraHH3bBM.
BemectBaTa, M3NycKall pPATHOAKTUBHH M3ITBYKH,
Cce HapUYaT PaJUOAKTHBHM, a CAMOTO H3/ILYBaHe —
pafMOaKTHBHOCT.

3aeqHO C paANMOaKTHBHUTE U3JIBYKH CE OCBOOOXK-
laBa M 4acT OT €HEeprusaTa Ha AnpaTa. Tas3u eHeprusa
Ce Hapuua aTOMHA WIH SIApEHa.

IIpu aToMHMA B3pHB ce 00pa3yBaT B FOJIAMO KOJIH-
YecTBO pPAaJANOAKTHBHU BelllecTBa. Te3d BelecTBa
3apa3sBaT BB3JyXa H MECTHOCTTa B palfOHa Ha aTo-
- MHUS B3PDHUB H IIO ITHTS Ha JBI)KCHHETO HA B3PUBHUA
obyiak. Te 3apassaBaT M HAMUPALIUTE CE HA OTKPHUTO
B Ta3M MECTHOCT TEXHHYECKH CpPEICTBa, OPHIKHUA,
"XOpa M >KHBOTHM. PaTHOAKTHBHHTE BEI[ECTBA MOKE
Ja ce oOpaGoTAT u 3a H3NON3yBaHEe Karo GoitHu
paZMOaKTHBHHA BeLIeCTBA.

PasnajaneTro Ha pagNoaKTHBHHTE BEIECTBA € €IUH
OT BHUAOBeTe AApeHH peakuuu. Ob6ade KOJIMYECTBOTO
aTOMH2 €HEepPIris, KOATO Ce OTHENA 3a €QUHMIIA BpeMme,
€ CpaBHHTEJIHO MAaJIKO, THOHE)KE PaTHOAKTHBHOTO
pasnafiaHe NpeCTaBiIsBa nocTeneHeH nponec. Hanpu-
Mep 3a eguH yac 1 rpam paguif OTHENsT €Heprus,
IocraTpuyHa camo pa 3arpee ¢ 1,36 rpamyca 100
rpama Boga. :

Yima u npyrm BuAoBe ARpeHH peaknuu. B aTom-
.HOTO M BOAOPOJHOTO OpPBIKHME C&€ U3HOJI3YBAT AMpPEHH

2 CBeTIHHHO MINHLYBAHC NPH ATOMHAA BSpHUB 17
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PeaKUUH ¢ B3pHBEH XapaKTep, IIPH KOMTO aTOMHATa
CHEprus Ce OTHENA MOYTH MMIHOBEHO.

B aTomMHOTO OpBIKME Ce M3MOJN3YyBa BEPH)KHATA
ANPEHa PeaKUusa, NPH KOATO Ce PasLenBaT sAapara
Ha ypaHa HJIM IUTyTOHA, a BBB BOJOPOJHOTO OpPBIKHE
Ce H3MNON3yBa CHHTE3HAaTa AOpEHA DPEAKUMA, IPH
KOATO BONOPORNHHUTE sIAPA C€ CHEOHHABAT B XEJMEBH
sapa. S

Chumnarta Ha BepwKHaTa sApEHa peaKIuA ce
3aKJIOYaBA B CJIETHOTO. YCTaHOBEHO €, Ye aTOMHHTeE
ANpa Ha HAKOM TEXXKH ellemeHTH (YpaH, IUTYyTOH) ce
pasLenBaT NpH YAAp C HEYTPOH HA YacTH, KOHTO
NPE/CTABNABAT PaAMOAKTHBHM ANpa HA [OPYTH IO-
JIEKM eJIeMeHTH (YeCTO TAX I'M HapW4yaT ,mapyera’).
Ilpu nmenenneTo Ha ypaHOBHTE HJIM ILUIYTOHOBHTE
aTOMM Ce OTHeNAT ABa-TPH CBOGOLHH HEYTpPOHa,
KOHTO B ONpENEJIEHH YCJOBMSA IPEXU3BHKBAT pas-
LenBaHe ¥ Ha APYTH aTOMHM s7pa.

Hexa 3a yyecHeHHe NPH Pa3CHKACHUATA Na Ipue-
MeM, 4Ye Ce OTAEJIAT CPEeRHO ABa CBOGOJHH HEyTpOHA.
ToraBa Te3an 1nBa HEYTPOHA NPEAU3BUKBAT paslien-
BaHe Ha ABe ypaHOBHM (IUIyTOHOBM) SIAPa M B pe3yJI-
TaT Ce NOABABAT YETHPH CBOGOOHM HeyTpoHa. JeTH-
PHTE HEYTPOHA MOraT Ja PaslENAT Bede YeTHPH AApa
H ToraBa IUe ce OCBOGOAAT oceM HEyTpoOHa M T. H.

. B aTomMHMA 3apapx 6poAT Ha HEYTPOHHTE, a CJIEHO-
BaTEHO M GPOAT HAa pa3LeENEHUTE AApPA pPacTe JIABH-
Hoo0pasHo ¢ orpomsa ckopocT. TakeB BuA siApeHH
PeaKIlAM Ce HAPDHYAT BEPMIKHH.

B pesynraT Ha BepwiKHATAa SAApPEHA PEAKIMA MOYTH
MUIHOBEHO (32 MHJIMOHHA 4YacT OT CeKyHJaTa) ce
pasuenBaT YacT OT ALpaTa Ha ATOMHHS 3apsig M ce
OTHEeNE OrPOMHO KOJMYECTBO eHeprus. Hampumep
IOPH Pa3sleNBaHETO Ha BCHUKM aTOMHH A/ipa B eQHH
KunorpaMm ypaun 235 (uiyToH) ce ocBoGOKmaBa TON-
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KOB& C€HEPIUs, KOJIKOTO IPH €XHOBPEMEHHOTO W3-
Gyxsane Ha 20000 TOHa TpPOTHI. ’

3a #a BLIHMKHE BEPIDKHA SPEHA peaKLwd,
KOJIMYECTBOTO YPaHOBH ATOMM, KOMTO MOraT fAa ce
pasuensr, Tpaba ga 6nae TakoBa, ue BEpOATHOCTTa
3a ynaBsAHe Ha OCBOGOJEHHTE TIpH JeJIeHMETO Ha
AnpaTa HEYTPOHH -OT IPYrH siapa ga 6BIe JoCTaTh-
YHO roJjisiMa, a 3aryGeHHTe HeyTPOHM NOpaju H3JIMTa-
HETO MM M3BBH JEJIALaTa Ce Maca ha 6baaT Majko.
Ha#-MaNKoTO KOJHMYECTBO BEIECTBO, B KOETO e
BB3MO)KHA BEPIIKHA SApDEHa DEAKUHA C B3PHBEH
XapaKTep, c¢ HApHM4ya KpUTHYHA Maca. I'osemuHaTa Ha
KPHTHYHaTa Maca 3aBHCH oT (opmata Ha 3apsna,
MaTepuasna M KOHCTPYKUMATa Ha obGBMBKATA MY M OT
peauna apyru ¢akTopH. ‘

Ilpm maca Ha 3apsma, mo-Manka OT KPUTHYHATA,
3anoyHanaTa ANpeHa peaknus 6GBp3o 3atuxsa. Ilpm
Maca Ha 3apAfa, MO-ToJIsIMa OT KPHTHYHATA, BEPHIK-
HaTa AJpEHa peaKNMA Cce pas3BHBa C HapacTBalla
6bp3uHd M 3aBBpIIBA C B3pHB.

3a f1a ce CTHTHe 10 aTOMEH B3PUB, HYIKHO € HEJIfA-
IOTO Ce BEILECTBO Ja Ce JOBEJE OT JOKPHTHYHO B
KPHUTHYHO CBCTOSHHE.

Mo momenTa Ha B3puBa OGIIUAT 3apaa B GomGarta
€ pasfeyieH Ha [JBE MJIM ITOBEYE YaCTH, BCAKA OT
KOATO MMa Maca, IO-MajIka OT KpHUTHYHaTa. ToBa
H3KJIIOUBA TIPEXKAEBPEMEHHOTO M30yXBaHe Ha BCAKa
OT TAX mo orAesHo. Cxema Ha aToMHa GomGa Cbe 3apa,
PasieyieH Ha JBe YacTH, € IOKasaHa Ha ¢mur. 2.
3a ma n3byxue Gombara, uactuTe Ha 3apaAna Tpadsa
6Bp30 ma ce CHEOMHAT B emHO K10, OT 6bp3unara
Ha CBEHHABAHETO 3aBHCH ITBJIHOTO HPOTHYAHE Ha
BEPHIKHAT2 PEaKIUA, 4 OTTYK H MOIIHOCTTA HA B3pHBa.
B nokxasamata cxema uactuTe Ha aTOMHHMA 3apAX ce
CBeAUHABAT NpH H36yxBaHETO Ha 3apsax oT o6GMKHO-
BEHO B3PHBHO BEILECTBO. 3a Jja Ce OCUI'YPH 3aII0YBaHe
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Ha BEpPH)KHATA peaKlusA B MOMEHTa Ha CheAWHABA~
HETO Ha JABETE 4YacTH Ha 3apAja, MOxe aa 6b1e uanoi-
3yBaH CIelUajJeH H3TOYHHK Ha HEYTPOHH.
TFonama pojia 3a XONa Ha BEPMKHATa peaKLUA
UCpasAT OTPAXKATEJIAT HAa HEYyTPOHHUTE U 0OBuMBKata HA
GomGata. OTpa)KaTeNAT Ha HEYTPOHHTe BpBHIA B
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Puz. 2. Ipunnunua cxema Ha aTomHa GomGa
CbC 3apAA, pasfeiieH Ha OBE YacTH:

A=-po B3puBa; B-—B MOMCHT Ha CONM)KAaBaHe YaCTHTC
HA aTOMHHMA B3DHB

30HAT4 HA SApPEHATa peaKIUs HEYTPOHUTE, KOMUTO
M3JIMTAT HMSBBH 3apsga. OOBmBKara Ha Gombara,
KOSITO € HamnpaBeHa OT IUTBTEH M OTHEYIIOPEH MaTe-
pHAaJI, 3aABPYKa OTUACTH Pa3NpPBHCBAHETO HA aTOMHHA
3apsd, MaKap 4e camara TA MHOTO OBp30 ce M3mapssa.
OTparkaTesIAT U OOBHMBKaTa NOBHINABAT CTENEHTA Ha
'U3MOJI3yBaHe HAa aTOMHHA 3apsAd, a TOBa JOBEXJa
[0 yBeNIMUaBaHe MOIHOCTTa Ha B3pHBa.

* JIokaTo aTOMHOTO OpBIKHUE CE€ OCHOBaBa Ha pas-
LENBaHETO HA TEXKKUTE Apa Ha HAKOH PaJMOAKTHBHHU
20
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enementn (YpaH, IUIYTOH) B pe3ysiTaT HA BEPHIKHA
ANpEHa peaKUusA, BOJOPOIHOTO OPBIKHe (HADHYAHO
Oll¢ M TEPMOANPEHO OPBXKUE) € OCHOBAaHO BBPXY
CHCIMHEHUETO (CHHTE3aTa) HAa BOXOPOLHHUTE saapa
B XeJlHeBH SApAa.

3a ma Mo>Ke OT BOXOPORHMTE Apa aa ce obpa3ysar
XeJMeBH ANpa, AApaTa Ha BOJOpoAa TpabBa ma ce
ROGJIMKAT Ha pa3CTOSIHHE, NPUGIH3UTENHO paBHO
Ha pasmepa Ha camuTe sanapa. IIpm TakoBa Manko
Pa3CTOsIHME MEXKHY sIApaTa IOYBAT A2 AeHCTBYBaT
MOIIHATE ANPEHH CHJIIM, KOMTO CBBP3BaT IPOTOHHTE
H HEYTPOHHMTE B YCTOHYMBA CHCTeMa, KaKBaTO Hpen-
CTaBJIABA ANPOTO Ha XenueBUA atoM. Ilpum oGpasy-
BaHe AP0 Ha XEJIMEB aTOM AAPEHHTE CHJIHM H3BBHD-
IBaT 3HaYMTENIHA paboTa, KOATO Ce H3pas3xoABa 3a
yBeJIMYaBaHe KUHETHYHATa E€HEPTHs HA B3aUMOAei-
CTByBalMTe vacTuuM. HanumHata emeprms, KosTo
BB3HHKBA MOPafM [EHCTBUETO HAa SIAPEHHTE CHJIM,
C¢ H3JIBbYBa B OKOJHAaTa Cpela, KaKTO M3ThUBa
CHEPIruATa CH U3CTHBAIO Ta0. Ho 3a aa ce npubnn-
AT sAApaTa HA BOZOPOJAHHUTE aTOMH HA PAa3CTOSHHE,
[pH KOETO IOUBAT Na AEHCTBYBaT AAPEHUTE CHIIM,
TpAGBa 12 ce NPEORONEAT OTGILCKBATEIHHTE CHIIH
Ha €JICKTpOHHaTa aToMHa 00BHBKA, a mocJie u oT6Ib-
CKBaTEeJHUTE CHJIM Ha sijpaTa. 3a Oa CTaHe TOBa,
BONOPOABT C€ HArpPsABa 1O HAKOJIKO MHJIMOHA TI'pa-
ayca. Ilpm TakaBa Bucoka TEMIIEpaTypa aTOMHTE
3ary6BaT eJeKTpOHHaTa CH OGBHEKa, a AnpaTa IoJy-
aBaT TaKaBa CKOPOCT, KOATO € AOCTaThYHA J]a Mpeo-
/10JIee  €JIEKTPHYHUTE OTOIIBCKBaTe/IHH CHMJIM M [a
CBCAHHN JIApaTa. SIApeHMTe peaKUMH, KOMTO IIpo-
THYAT IIPH T2KHBA BHCOKHM TEMIIEPATYpPH, CE HAPHYAT
TCPMOANPEHM peakuuu (OTTYK MABA HA3BAHHETO
TEPMOAAPEHO Opbykue). KaTo usrounnx sa cr3mapane
Ha BHCOKA TEMNEPaTypa BBB BOJOPOJHOTO OPBIKHE,
HeoOXoauMa 3a ChEQMHSBaHE Ha BOJOPOJHHUTE spa
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B XeJIMeBH, Ce M3moydyBa artomHata GomGa. Eto 3awo
aTomHaTa 6omba e Hen3Oe)KeH €JIeMEHT Ha BOZOPOX-
Hata Gomba.

Hait-g06paTa KoMOMHAIMA OT BEILECTBA 338 TEPMO-
AgpeH sapsAx (3a 3apAga Ha BOJAOPOJHATA Gomba) e
KOMOMHALMATA OT H30TOMMTE HA TEXKKHS BOLOPOA

Amomen sapsd

\

AT Obunnobeno 5am3ua Sewgecmbo

Bodopoden sapad

- ( ieymgué, mpumud,

Aumu
| 0btvéua ‘na bodopoduama
bomba

Duz. 3. TIpuHUumHA cxema
Ha BogopojpHara GomGa

(meyTepHs) B CBPBXTEIKKHA BOXOPOZ, (rputna). OcBen
TAX 33 TEPMOSAPEHO B3PHBHO BEILECTBO MOXKE Ja Ce
M3NON3YBA B HM3BECTHO KOJMYECTBO M JIMTHAT!.

IIpn B3aMMOJEHCTBHETO Ha Te3HM M30TONH Ha
BOZOPOAA U JIMTHUS TEPMOAAPEHATd PEAaKIHUA MpOTHYa
U3BBHPENHO OBP30, KaTo Ce OTAEIHSA TOJIAMO KOJIH-
yecTBO eHeprusA. IIpuHIMITHA CXema Ha BOJXOPOJHATA
GomGa e mokasaHa Ha ¢ur. 3.

1 Bmecro rasooGpasHa MM TEYHA CMCEC OT ACYTEpHil M TPH-
tiit 33 Sapan Ha BojopoaHara Gomba moxe Aa ce H3NOJ3YBAa
TBBPAO XHMHUHO CheAWHEHHE BBHB BHJ Ha JIATHEB XMIDHA
(LiH). B rosu cyuail TPHUTHAT Ce IONyuaBa IOA neHCTBHETO
Ha moToka OT HeyTpomH,; ofpasyBaH npH H30YXBaHETO HA &TOM-
HaTta GomOa.
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HetctBueto Ha Bomoponmmata Gom6a moxxe na ce
. ONMINIE MO CHEeJHHA HAauuH. B jgamen momeHnTt aTom-
-HaTa 6omba u3bGyxBa M TeMIepaTypaTa Ce HMOBMIABa
F0 HAKOJIKO I€CeTKU MHIIMOHa rpanyca. ToBa ch3maBa
YCJIOBHA spaTa Ha H30TONHTE Ha BOZOpoxa (meyTe-
PHS U TPUTHA) H JIMTHEBHTE AAPA Ja CE CHEUHAT —
BofiopoxHara Gomba u3byxma. KosmuectBoto eHep-
THsA, KOETO Ce OThesA npu o6pasyBane Ha | x2 XenueBH
Apa OT BOAOPOJHH SNpa, € 5—6 I'BbTH NO-TOJIAMO
) OT €HEPIHsTa, KOATO CE OTAEIIA NPH PasNelIBaHETO HA
1 xz ypanoBu anpa (ypan 235). OcoGeHoTO BBB BojIo-
ponnata Gomba e ToBa, Ye TA HAMA KPHTHYHA Maca.
Ilopagu TOBa KOJMYECTBOTO MAPEHO BEINECTBO B
GombaTa mos>ke ma G'BIe MHOIO TOMAMO. TpoTraoBHAT
€KBHBAJICHT Ha BOJOPOAHHMTE OOMOM € 3HAUHTENIHO
NO-TOJIAM OT TPOTHJIOBHS €KBHMBAJICHT HAa aTOMHMTE
Gombu H ce M3MepBa C MMJIHOHH TOHOBE.

Atomuara GomGa MosKe Ja Ce MPLCHE BBB BB3/IyX4,
Ha NMOBBPXHOCTTA HA 3eMsATa (BOJATa) MM NOJ, 3eMATA
(Bonara). CroTBETHO Ha TOBa B3pMBOBETe OHMBAT
BB3AYIIHHA, HaJ3¢MHH (HaXBOMHH) M NOA3eMHH (oA~
BOJHH).

ATOMHMAT B3pMB € BB3JIyIIeH, KoraTo Gom6ara
H30yXHe Ha BHCOYMHA HaH-MaJIKO HAKOJIKOCTOTHH
MeTpa Haj 3eMHara (BOJHATa) NMOBBPXHOCT. Toukara
OT 3eMHaTa (BOAHATAa) MOBBPXHOCT, HaX KOATO M36y-
XBa aToMHaTa Gom6a, ce HApHYA eNMUIEHTBD Ha B3pHBa
(gur. 4). ) -

B3puB®T ce Hapuua Hagsemen (HagBOJEH), KOraTo
GomGara n3byxne Ha IOBHPXHOCTTa Ha 3eMATa (BoJaTa)
HIIH Ha HAKOJIKO JIECETKH MeTpa Haj 3eMsara (Bojgara).

ATOMHHAT B3pHB € nojseMeH (IOABOJEH), KOraTo
GomGata u36GyxHe, CleX KaTo HaBJe3e B 3eMATa
(Bomara).
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Puz. 4. Enunentbp HA aTOMHMA B3PUB

3. BBbHIIEH BHJ{ HA ATOMHHSI B3PHB

B MomeHTa Ha BB3AYIIEH aTOMEH B3pHUB ce Habio-
laBa OCJICNIUTEIHO APBK OJIACHK, KOHTO ce BHXKJIa
Ha pascTosHue nosedye or 100 xunomerpa (dur. 5).
Ha pascrostuue HAKOJIKO KHJIOMETPA OT €IHIEHThpa
Ha B3puBa OJACBKBT OCBETSABa MECTHOCTTa MHOTIO
MO-CHJIHO OT CIBHIIETO B siCeH JeH. To#t mama oT
06pasyBaHOTO B MSCTOTO Ha B3PHBa OTHEHO KBJ0O,
B KOETO UMa BHCOKO HaJArase. YBeJuyaBalKu
pasMepuTe CH, OFHEHOTO KBJI0O Ch3daBa yAapHa
BBJIHA B OKOJIHHA BB3JYX H OBP30 Ce H3Jura Harope.
KaxTo me 6u1e nmocoueno B riaaBa III, mo oTkmcBa-
HETO Ha YJapHATa BBJIHA OT OTHEHOTO KBJIOO CBETIHH-
HOTO H3JTbUBaHE € IJIaBHATA NpHYHMHA 3a OBP30TO
yBeJIMYaBaHe Ha OTHEHOTO KbJjbo.
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QDuz. 5. Bb3gyineH aTOMCH B3DUB

KaTto pocturHe noBBPXHOCTTAa Ha 3eMATa, yAap-
HaTa BBJIHA NOBAMIa K62 OT IIPaX, KOMTO Ce 3aJBp-
>KaT BBB BBb3Ayxa 10—30 munytu. Cre M3BECTHO
BpeMe OTHEHOTO Kbja0o u3bjefAHssBa M HaKpasi Ipe-
craBa fda cBetu. llenusaAT mpoliec Ha BBH3HUKBaHE U
pPa3BHTHE Ha OTHEHOTO KBGO Tpae HAKOJIKO CEKYHIH.
Crnex TOBa TO M3CTHBA U Ce IPEBPBIIA B KbJICOBHIEH
obyax, Ko#To OBpP30 pacTe M Ce H3AUIra Harope.
Cnen ofiaka 0T 3eMHaTa NOBBPXHOCT CE U3JUTA
CTBI0 OT mHpax, MOpagH XKO0eTO AaTOMHHAT B3PDHB
JobuBa xapakrepHa rbGoBumHa dopma (dur. 6).
O6nakbT moctura BucounHa 10 KHIIOMETpa M IoBeve.
C TeueHHe Ha BpeMeTO TOi ce pasceiiBa OT BATHPA,
KOMTO OOHKHOBEHO HMMa pa3MUHA CKOPOCT M IOCOKa
Ha Da3JMYHHTE BHCOYMHH, M 3ary0Ba CBOSTa XapakK-
tepHa ¢opma. ATOMHHAT B3pHB Ce NPHIAPY>KaBa OT
MHOTO CHJIEH M DS3BK 3BYK, KOMTO ce uyBa Ha je-
CeTKM KHJIOMETpa.
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Puz. 6.. I'sboBuACH 061aK MPH ATOMHAMA
B3pHB

- Ilpn HapjsemeH aTomeH B3puMB clex OJsACHKa ce
oGpasysa cBetema 061acT, KOATO NPHIJIMYA HA NONY-
kb60 (pur. 7). C TeuenHe Ha BpeMETO CBeTeIaTa
ofbmacr 6Bp30 ce yBennuaBa. YaapHaTa BBJIHA,
Pa3snpoCTpaHABaliKH Ce IO MOBBPXHOCTTA HA 3EMATa,
noBaura Kuj6a or npax. HaBectHo Bpeme ciex
B3puBa CBeTeujaTa 06JacT ce OTKBCBA OT 3€MHATA
HOBBPXHOCT M OBpP30 ce m3gura Harope, KaTo ce
npeBpbINa B KBI60BHAEH 001aK. Molun BB3xoqamm
BB3AYIIHA IOTOLM YBJMUAT ciex cebe cm orpomHo
KommuecTBO mpaxX. OO6mak®sT M CcTeaA6BT OT Tpax
npeacTaBABAT €HO IAJIO B HOJIy4yaBaT reGoBmmHa

2

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5

¢opma — NpuGIM3NTENIHO TaKABA, KAKTO MIpH BB3AY-
WHUA B3pHB.

BrHWHMAT BuA Ha NOABOJHHA aTOMEH B3DHB
3aBHCH OT ABJAGOYMHATA Ha HABJIM3aHETO Ha GomGara
BBB BojaTa. IIpu nmoaBopeH aToMeH B3puUB Ha MaJjKa
A®BN06OUMHA Hax BOJHATA NOBBPXHOCT CE H3JHMra

7o ydapia T

hang AV BAB D

~

OEAax
or

Quz. 7. Cpereno noaykwiafo IPU HAJ3EMeH B3pHB
Ha atoMHa GomGa

BOJIEH CTBja0, KOMTO JOCTHra BHCOYMHA HOBEYE OT
kuiomersp. Han Boguns cTei6 ce o6pasysa o6iak,
CBCTOAN] CE I'JIABHO OT BOAHM Iapu, KOMTO, yBeIMya-
BalKH pasMepUTE CH, NOCTHIa HAKOJIKO KHJIOMETpa
B puamersp (¢ur. 8). Hsaxonko cexymam cruex
NOABOJHHA B3pHB OT CTHIA0A mouyBa Ja mnanga
Bofa. B ochoBara Ha cTBiba ce o6Gpasysa orpo-
MeH obnak oT cuTHu Kanku. C mIajaHeTo Ha BOJ-
HaTa Maca o0JaKBT Ce pasnpoCTpaHABa BCTPAHH
H 33 HAKOJKO MHHYTHM C€ M3AMIa Ha 3HAYHMTEJHA
BrHcounHa. CKOpOCTTa HAa paslpPOCTPAHEHHETO My
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JIOCTHTa OTH3YaJIO HAKOJIKO JIECETKH MeTpa B CEKyHMA,
a cmeq ToBa Obp3o cmaga. Ilo-HaTarpuiHOTO ABH-
’KeHMe Ha obslaka BcTpaHu ce npekparaBa. Or obnaka
naja pagHOaKTHBEH IBIKA.

IIpu moxBOAHUA B3pUB ce o0pa3yBaT OCBEH TOBA
0OMKHOBEeHH BEBJIHH IO INOBBPXHOCTTA Ha BOJATA.

Dyuz. 8. BbHieH BHA HA MOABOJCH aTOMEH B3pHB

Ha manko pascrosiHMe OT MACTOTO Ha B3PHBa BHCO-
YHMHATA HA TE3H BBJHH MOXKe naa gocturte 2030
meTpa. C oTjajleyaBaHe OT MJSICTOTO Ha B3pHBa BH-.
COUMHATA HA BBJIHUTEe OBbp30 HamalsgBa. AKO ITOX-
BOOHHAT B3pUB CE€ NpPOM3BeAe B IUIHTKO. MSACTO,
Ha ABHOTO ce o0pa3yBa rosiima sima. B To3u ciyualt
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38€/IHO C ‘BOJIaTa BHB BH3/[IyXa Ce U3JUra U 3HAUHTEIIHO
KOJIMYECTBO NPBCT.

BBHIIHHAT BHO Ha MOJ3EMHMA aTOMeH B3pDHB
3aBMCH OT ABJIOOYMHATA HA IIPOHHKBAHETO HA ATOM-
Hata GomGa B 3emsaTa. Ilpm nmpoHMKBaHe Ha MaJjKa
Ipa60YrMHA BBHIIHHAT BUX Ha NOA3CMHUS aTOMEH
B3PHB C¢ OTJIHYaBa MaJIKO OT BBHHIIHMS BUJ Ha Hag-
3eMHHA aTOMeH B3puB. IIpu SHAUMTEIHO NMPOHUKBAHE
Ha Gom0aTa B 3eMATa ATOMHMAT B3PUB HMa CJICTHHTE
ocoGeHOCTH :

. — H3XBBPJIAHE HA TIOJAMO KOJMYECTBO NPBCT
Ha pasCTOAHHE IO HSKONKO KHIIOMETpA;

— ofpasysane Ha rpamanHa sma. Hsumcrneno e,
ye npu B3pHB Ha aTomHa GombGa ¢ exsuBasnent 20 000
TOHa TPOTHJI Ha ABbnGoumHa 10—15 # oT MOBBPXHO-
CTTa Ha 3eMATa ce 00pa3yBa siMa C AWAMETHP OKOJIO
250 4 u pwBnGoumHa okoyo 30 .

4. IOPA3SIBAINA ®AKTOPH
IIPH ATOMHHSI B3PHB

Topaju OT/ENAHETO HA OXPOMHO KOJIMYECTBO eHep-
IHA NpM aTOMHHS B3pUB TEMIEpaTypaTa B MaJIKOTO
NPOCTPAHCTBO, 3a€MaHO OT aTomMHaTa Gomba, nocTHra
MHJIHOHM Tpagycu. Tasu H3KJIIOUHTETHO BHCOKA
TeMIepaTypa € mpuuyyHa 3a o6pa3yBaHETO Ha OTHEHO
KBa60, KOET0 € HM3TOYHHK HAa CHJIHO CBETJIHHHO
U3JIBYBaHeE.

HajxeryxeHuTe mapyd Ha NPOAYKTHTE, MOJYUYECHH IPH
IIEJIEHMETO Ha BELIECTBOTO HAa aTOMHHA 3apsll, HEBJIA-
3JIaTa B PEaKI[HA YacT OT aTOMHHA 3apAA, o0BUBKara
Ha 6om0aTa M HaXKEIKEHUAT BBH3JAYX, KOUTO CHCTAB-
J1ABaT OCHEHOTO KBJ60, OBp30 ce pasmMpPsBaT,
pasIBMIKBAT OKOJIHUA BB3AYX H o cBUBaT. B pesyn- .
‘rar ce o0pa3yBa yJAapHa BBJHA.

BspuerT Ha aTomHata Gomba ce IpHApY»KaBa OT
HEBUUMO pPaJUOAaKTHBHO HM3JIBYBAHE, HAPEUYEHO
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OpOHHKBamMa paguanus. [Ipouuksama-
Ta pajManus MPEeACTaBJISIBA INOTOK OT I'aMa-JTbYH W
HeyrpoHu. OcBen TOBa B palioHa Ha B3pHBa ¥ MO
OBTA HAa [ABIMKEHHETO Ha o6naka, obpasyBam npu
B3pHBA, NajaT PaHOAKTHBHH BEIIECTBA (BBB BHJ
Ha TIpax), BCIEACTBHE Ha KOETO HACTBIIBA paguo-
AKTHRHO 32pA3ABAHE HA MECTHOCTTA M BB3[yXa.

B paifona Ha B3puBa MecTHOCTTa Moke nma 6Bue
3apaseHa CBHIIO M OPAaJM TOBA, Ye MoK HeHCTBUETO Ha
HECYTPOHMTE HFKOM HEPaJHOAKTHBHU BelliecTBa (Ha-
Tpul, cumumuit, docdhop M Ap.), KOMTO BiM3AT B
CbCTaBa HAa TOPHHA IOYBEH IJIACT, -CTABAaT pPagMo-
AKTUBHH.

U1 Taka ypapEara B’BIHA, CBETIHHHOTO M3I'B-
4YBaHe, NPOHHKBAIATA pPAajHARHA H pagHoO-
8KTHBHOTO 3apa3ABaHEe HA MECTHOCTTA Ca mOpa-
aaBawmnTe GpakTopu mpu aToMHHA B3pHE (bur. 9).

B 3aBucumoct or Buja Ha B3puBa MeHCTRYBAT eqHU
WM NpyTH nopasssamu ¢axropn. Hanpumep npu
BB3AYIICH B3PHB 1€ IeHCTBYBAT IVIABHO BB3yNIHATA
yAapHa BBJIHA, CBETJIMHHOTO H3THUBaHE U IIPOHHKBa-
m@aTa paguanus. PaamoakTHBHOTO 3sapassBame Ha |
MeCTHOCTTa 1le Omae HesHaunTesHo. To Iue 3aBHCH
OT METCOPOJIOTHMYHHTE yCIoBUA. IIpn ABKE ¥ cHero-
BaJI&XX TO e ObJe MO-TOJIAMO, OTKOJNKOTO B SICHO
Bpeme. IIpu HajseMeH B3pHB LIe ReMCTBYBaT BCHUKH
NOpasABAIM  (AKTOPH, HO TYK paJHOAKTHBHOTO
3apasfgBaHe Ha MECTHOCTT2 € IO-CMJIHO, OTKOJIKOTO
OPH BB3AYyLIEH B3pHE. ,

Ilpn mop3emen M mogBOmEH B3pHMB ce CH3AaBAT
yAapHM BBEJIHH CHOTBETHO B IIOYBATA M BOJaTa, a
MOjKe Na ce 06pa3yBaT yiapHH BBJIHM H BBEB BB3/yXa,
UHETO eHiCTBHeE IIIe 3aBHCH OT ABHI60UMHATA HA B3pH-
Ba. Ilpn 3HaumTermma nBnGoumMHa HeHcTBHETO Ha BBH3-
AyHIHATa BBJIHA MOXKE Ia Ce HaMaJM JOTOJIKOBa, ue
7la HAMA HMKAKBB edeKr.
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JelicTBHETO Ha CBETJIHHHOTO HM3JIbYBAHE NMpH IOJ-
3eMHHMSI H TIOJBOJHHS B3PHB, CBOTBETHO BBPXY
© HaJ3eMHM M HamBOOHM O0O0eKTH, e  O0bJe Maako
e(MKACHO, TIOHEIKE CBETJIMHHOTO M3JIbUBaHe e Obae
IMOYTH HAMBJHO MOI'BJIHATO B II'BPBHA Ciayyadt or
3emMsATa, a BBB BTOpHA — OT Bomara. Ho 3a TOBa
I'BK NpU NOA3EMEH B3PHB IOYBaTa Ile GBS MHOrO
CHJIHO 3ap33e¢Ha C PAaJHOAKTHBHH BEINECTBAa, a IIPH
IMOABOJIEH B3pUB—BOJATA.

5. OCOBEHOCTH HA NOPA3SIBAIIOTO OEACTBHE
HA ATOMHHSI B3PUB

ATOMHUAT B3pHB Ce OTJIHMYaBa OT B3pHBa Ha OOHK-
HOBEHHTE B3DHBHHM BelIECTBa IO TOBA, Ye € IpH-
OPY>XEH C OTHEJAAHE HA 3HAYUTENHO IO-TOJISIMO
KOJIMUeCTBO eHeprus. ITo mamaGa Ha paspylieHHsiTa .
M TIOPAKEHHATA Cped X0paTa aTOMHHUAT B3puB (Ha
Gomba ¢ expuBanent 20000 Toma TpoTHs) B rpap €
paBeH Ha B3pHMBa Ha HAKOJKO XHJIAAW (QyracHHM caMq-
nerun 6oMOM WM apTHIIEPHUCKU CHAPADH OT TOJIAM
KanuGbp, XBBPJICHM €THOBPEMEHHO.

KaKTo € H3BeCTHO, aTOMHOTO OPBHIKHE C B3PHUBHO
IelCTBHE e NMpeAHAa3HAYEHO 32 MOpa3siBaHe Ha Xopa,
3a paspyllaBaHe Ha Pas3JIMUHH ChOPBIXKEHHUS ¥ CTPafH,
33 YHHHIO)KaBaHE WIK MOBpE)XAaHe Ha GOMHHM TeXHHU-
yecku cpenctea. IlopassiBaumre (akTOpH — ynaap-
HaTa BBHJHA, CBETJIIMHHOTO HW3IBUBaHE, INPOHHUKBA-
IHaTa pajuanysa M paJgUuoaKTHBHOTO 3apassiBaHE Ha
MECTHOCTTA — JeMCTBYBAT IOUTH €JHOBPEMEHHO, pa3-
6upa ce, ¢ pasnmynHa NpoaLIDEKHTENIHOCT. Ha dur. 10
ca TIOKa3aHy BpeMETO Ha JeMiCTBHE Ha yIapHaTa BBJIHA,
CBETJIMHHOTO H3IbYBaHEe, IPOHUKBAINATA pagualusa U
PaJHOaKTHBHOTO 3apa3siBaHE BBHPXY. o0eKT Ha pas-
CTOsIHHE 2 Kk# OT MACTOTO HAa B3pHBA.
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CBETIMHHOTO M3TBYBaHE, KOETO Ce Pa3NpoCTpaHABa
. IPaKTHUYECKH MUTHOBEHO, AciicTByBa BBpXYy ofekTa
nepBUTe 2—3 CeKyHOU. Y[OapHAT2 BBHJHA JOCTHra
ofexTa npubIU3uTENHO 33 5 CeKYHAM M jelicTByBa
OKOJIO €7Ha ceKyHna. IIpoHMkBamaTta paguanus,
KOSITO CBIIO C€ PasNpPOCTPAHARAE IIPAKTHUECKH MHUIHO-
BEHO, MeHCTByBa B NpPOABIDKEHHE HA II'bpPBHTE
10—15 cexynau. PaguoakTHBHOTO . 3apa3sBaHe Cé
NPOSABSABA NO-NPOABIDKUTEIIHO BpEME.

H Lhemaunns usasubave

Sapna bsana
flponuxbowya peduayos

BB I:LN
Padvooimiduo Japaselang

R———

Bpene 8
5 12 8 cex

Quz. 10. Bpeme Ha feficTBue Ha nopaassautute axtoph IpH
B3buE HA aTomHa GomGa c exszBaneHt 20 000 ToHa TPOTHI

Ha xakBO oThameueHme OT MSACTOTO Ha aTOMHMA
B3PHMB H Ha KaKBa IUIOL] € BB3MOKHO Ja 6haaT nopa-
3eHH xopara? IIpu B3pus Ha atomua Gomba C exBm-
BaneHT 20 000 ToHa TPOTMSI Ca BB3MOMKHH TEMKH
MIOP2YKEHUA OT yJapHaTa BBJHAa B paiioH ¢ pammyc
mo 800 merpa oT Mscroro Ha B3pHBA Ha ILIOM]
2 k6. x#. B paifon c pamuyc mo 1600 x mHa ot
8 K6. kM ca BEpOSATHHM MOpaKEHUST OT CpPeaHa CTemneH,
a B palion ¢ paauyc mo 2400 x ma momt 18 xe. xm
MOpaXxeHuATa ca yieku. Ha mo-rosemu pascrosmits ot
2400 » ynapHaTa BBJIHA He HAaHACA MOPaYKEHHs Ha
xopara. CBETJIMHHOTO H3TBUBAHE MOXKE [ IPUUMHH

3 Ceermunmo manvusane upH aTOMHHA BSPUB 33
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110 parkeHusT Ha He3alIUTEHU Xopa B paifoH ¢ paguyc A0
3200—4000 # mHa mtouy 32 xs. kxx. BpegHoro BB3Aeii-
CTBHE HAa IIPOHMKBAIaTa pajualuA Ce NpOsABABa B
paiion ¢ paguyc 2000 4. PagnoakTHBHOTO 3apa3siBaHe
Ha MECTHOCITA CJe[, BB3JAYLIEH aTOMEH B3pHB €
cpaBHHTeNHO ciabo. OT ropHOTO Ce BHXKA3, Ue Ha
Hali-roJIsIMO pa3CTOSHHE OT LEHTBEPa Ha B3pHBA
NeiCTBYBa BBHDXY HE3alUTEHH XOpa CBETJIMHHOTO
u3jbYBaHe. YJapHaTa BBJIHA N0pa3fBa Ha I0-
MajKM pa3CTOSAHMSI, KaTo AOCTHIra B JaJIcHa TOYKa
Cinex H3BecTHO Bpeme. IIpOHHMKBamaTa paguanusg
nopa3sBa Ha Olle IO-MaJKM Pa3CTOAHUA OT IEHTHPA
Ha B3pHBa.

O6aue mopassaBaIOTO ACHCTBHE HA ATOMHUS B3pHB
SHAUYHMTEJIHO MOXKE JIa C€ HaMaJi MJIH JIa C€ OTCTPaHHU
HAI'BIIHO, 8KO MM’ YKPHUTHA M yOer)KMINa, IOAroTBEeHY
CBIJIACHO M3HCKBAaHMUATA HA IPOTHBOATOMHATA 3all{UTa.
Ilaske aKO XOpaTa Cce HAMHPaT B OTKPHTH OKONH,
TpaHIleM M XOJ0Be 33 ChOGIIEHHE IIBJEH Npodu,
ykasaHuAT KayuGBp aTomma GomGa Moke Jia Hamece
NOpaXKeHUs: Upe3 CBETIMHHOTO H3NHYBaHE CaMo Ha
400 4, upe3 NPOHMKBalaTa paguanusa o 550 4, a upes
ymapuata BBjHa Ko 700—750 4. KoraTo B mosunuure
U B paifOHHTE 32 Da3lOJIOXKCHHE Ha BOMCKHTe MMa
.3aKpuTH y6e)KHIa (TIOKPUTH OKONH HJIHM y4acThLH
OT TpaHIlleH), NUUHHUAT CHCTAB MOXKe Aa OBAe mopa-
3eH OT yJapHaTa BBJIHa CaMO Ha pasCTosgHHE RO
400 #, a CBETIIHHHOTO M3THUBAHE HAMA Jla My HaHece
nopaxeHusi. CTemeHTa Ha NOPaXXCHHETO OT NPOHH-
KBalllaTa pajuanusi 3aBHCH OT AclesMHaTa Ha CBOPB-
JKeHHATa. JalMTaTa OT PaJMOaKTHBHHTE BEILECTBA,
mafHajJy Ha MECTHOCTTa CjeJl B3pHBa, CE€ OCHrypsBa
C MHAMBHIYAJHATE CPEJICTBA 33 NPOTHBOXMMHYECKA
samuTa (IPOTHBOra3, HaMEeTaJo0, YOPaNnu, PBKAaBHIM). -
ITpy HOCTAaTHYHO 3APaBH 3aKPHTH YOEXKHUINA C IOKPH-
THA, KOHTO HaMajfABaT JO3aTa HA IPOHMKBAIIATA
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pajmattus 1o Gesotachy HOpMH, MOKE 13 ¢e oCUrypH
OBbJHA 3al0MTAa OT IIOPAKEHUNTA Ha BB3MYINHUA
B3puB, Jake M GJH3KO /I0 eNHLEHTHpa Ha B3pHBA.

CrneoBaTeTHO M Cpemy aTOMHOTO OpBIKHME HMa
CHTYDHM Cpe/ICTBA M HAUHHM 3a 3alluTa.

JeHcTBHETO Ha ATOMHHS B3PHB B IpajOBETe MMa
cBouTe 0COobeHOCTH.

3a MmIOCTpauMsA Ha OrPOMHHTE pa3pyIUEHUSI MU
MOPaKEHUsA CpeJl XOpaTa IIPH aTOMHHsI B3DHB MOraT
Ha NOCIy>KaT Pe3yJITATHTE OT JAeHCTBHETO HA IBPBHTE
aToMHu 60M6u, XBBPJICHH OT aMEPHUKAHCKHTE UMIIEpHA~
JIUCTH Haj ANOHCKHTe rpagoBe Xupomuuma um Hara-
3axku npes3 asryct 1945 r.

ITvpBara aromua Gomba (ypaHOBa) e XBBpJeHa Ha
6 aBrycr max rpanx Xupomwmma. Tpu Aena mo-xbCHO,
cyrpuHTa Ha 9 aBrycr, 6Gmia XBBpJEHa BTOpaTa
aToMHa Oom6a (ruryTonoma) may rpapx Harasaxu.

Bspusnara eneprus Ha aTomaute 60M6H, XBBPICHH
Haj ANOHCKMTE IpajoBe, ce oueHsBa Ha 20 000 ToHa
TPOTHJI 33 BCAKA OT THAX.

AtomuuTe Gom6u Guan XBBpJIEHH Hajg XHUpOIIMMA
u Harasaxu or camoster Tun B-29 (,,reTsaima xpenoct®),
KOHATO JIeTsJ1 Ha BHCOYMHA oKoyio 9000 x. Bapuso-
BeTe M B €AMHMSA, H B JPYrusl CIydail ca cTaHaidu
NpuGIM3ATEIHO Ha eJHAaKBa BHCOYMHA — 600
OT IIOBBPXHOCTTa HAa 3eMATAa. BwiuM npegusBHKaHU
SHAYUTEJIHM PaspyLIEHHsA ¥ MHOTOGPOMHH IoOparke-
HHUA M XKEPTBM CPell HaceJIeHHeTo. XOopaTa 3arMHaIH
OT IPAKOTO BB3AEHCTBHE HA YZapHaTa BEJIHA, OT
OTJIOMBLUTE, OTXBPBKHAJIM OT Pa3pyLIeHHTe CrpagH
H CBOPDBXKCHHSA, M OT ACHCTBHETO HA CBETJIMHHOTO
M3JTBYBaHEe M NPOHUKBAIlaTa pajvanus.

IIpn B3puBa Ha aToMHHMTe OGOoMOM Hag AMOHCKHTE
rpafoBe IPAKOTO BB3AcHCTBHE HAa YOapHATA BBJIHA
He € [JIaBHaTa MPHYMHA 33 CMBPTTa U HAPAHABAHETO
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Ha XopaTta. I'JlaBHa posa e uH3Urpano KOCBEHOTO
B'B3[elCTBHE HA yAapHaTa BhIHA. KoCcBeHOTO BB3IeH- .
CTBHE Ha yJapHaTa BBJIHA € HAHECJIO MOpPa)KEHHE Ha
HE3alUTEHH XOpa Ha 3HAYHTEJHO pascrossHue. Orle-
JIA3aHM Ca CJy4Yau HAa HApaHsABAaHE OT OTJIOMBIH HA
pascroanue 1o 3200 x OT emuUEHTHpPa Ha B3pHBA B
Xupommnma u go 3700 » B Harasaku, Makap TeXKH
HapaHABaHHUA f[a € HUMaJI0 CaMO Ha pa3CTOAHHE M0
2000 . '

Bposar Ha skeprBuTe B Xupommnma n Harasaku ot
BB3IYIIHATA YAaPHA BBJIHA K 06rapaHeTo (0T IPAKOTO -
BB3ICHCTBHE Ha CBETIIMHHOTO U3JIHYBAHE U II0XKAPHTE)
BB3IM3a Ha 85—95%, or obmmsa Gpoif Ha >kepTBuUTe.
OcraHajuTe Ca yMpeju OT BB3JAEHCTBHETO Ha IpO-
HUKBAILATa pajHaLiys.

Cnopen HAKOH Uy >XOECTPaHHM AaHHHM oOKoJio 50°/, :
OT CMBPTHHTE CJIy4au Ce ABJDKAT HA obrapsane mox
HENOCPEACTBEHOTO BB3JcHCTBHE Ha CBETJIMHHOTO
HM3JTBbUBaHe M Ha ofrapsHe OT IJIaMBLHUTE Ha FOPALIUTE
crpaau ¥ CHOpEXeHuA. HenocpencrBeHoro Bb3meit-
CTBHE HA CBETJIMHHOTO H3JIBUYBaHE BBDXY: He3aluTe-
HuUTe XOopa npu u3byxBaHeTO Ha aTomHuTe GoMGu Hax
rpaposeTe Xupommma W Harasaku ce e mu3pasmiio
HpeIu BCUYKO B II0SIBaTa Ha o6TapsSHUA OT Pas3/IHYHH
crenesu. Ilpy pasiMuyHO OTHAjeuyeHHEe HA XOpaTa OT
MACTOTO Ha. B3pHMBa CTENEHTa Ha ofrapsiHeTo e Omna
pasmuuna. Cwtnu obrapsieus (111 crenen) mo oTkpu-
THUTE YaCTH HA TSAJIOTO IOJIYYMJIM XOpaTa, OTHAaJIeueHH
o 1500 # or msacToTo Ha B3pHBa, no-cnabu obrapsa-
mus (II crenen) — orpaneuenute no 2000 # u nexn
obrapsauusa (I creneH) — ormanevenure mo 4000 4.
Tomnuuara ce ycemana Ha pascrosHue Hax 9000 .

Crenenra Ha 00rapsiHeTo Ha OTKPHTHTE YacTH Ha
TSANOTO 3aBMCEJIa OT XapaKTepa, IBeTa, AcGeauHATA U
mIbTHOCTTa Ha olyekmoro. Iloa HemocpencTseHOTO
BB3AeiicTBHE HAa CBETJHHHOTO M3JbUBaHE M B [BATa
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rpapa usbyxmamm mHoroGpoiHm mnoskapu. MHoro
Xopa 6uin obropenn or nIaMBLATE, 0co6eHO B XUpo-
IIUMa, KBACTO YJIHLUTEe OHJIM TECHH, HMaJl0 MHOI'O
BOAHM KaHaJu ¥ GUII0 TPYAHO Jia Ce u3Jie3e OT ropA-
IIUTe KBapTajH.

Karo nopasaBam gaxtop nponuxsamata pajxua-
LA HE ¢ MMaJia 'bPBOCTENEHHO 3HaY€HHE B CPABHEHHE
€ Jpyrure mnopassBaiid (aKTOPHM NpPH ATOMHHA
B3puB. Bpositr Ha Xopata B Xupommma u Harasaxu,

. YMpeJIH BCJIEACTBHE BB3A¢HCTBHETO HA MPOHMKBALLATA
paguanusi, e 6un 5—15°, or obuwmsa Gpoit Ha sKep-
TBUTe. B pesynrar Ha meiicrBueTo Ha mpoHHKBauaTa
paguanua Xopara 3a0oJIesIM B pasjMyYHA CTENEH OT
asueBa GoJecr.

IIpenusBuKanuTE OT ATOMHHMA B3PUB PA3PYIICHHS]
B rpagosere Xupowmmnma u Harazaku mokassaT, ue
CTENIEHTAa HA IOBPEXJaHE M YCTOHYMBOCTTA Ha Crpa-
AUTC 3aBHCAT OT THUNa M 3ApaBHHATA HA KOHCIPYK-
OuATa, PasMEpUTe HA NOCTPOHKATA, CTPOMTE/IHHTE
MaTepHajM, PasCTOSHHETO NO MACTOTO HA B3pHBA M
OT Ipyru ¢aKToOpH.

B Xupommma etHoeTa)kHu 6eTOHHM Crpajy, TJIABHO
3aBOACKHM IIOCTPOMKH, IOJYYMIIM CHJIHH IIOBPERH
Ha pascrosHue Ho 1600 # or emnuenrspa Ha B3puBa.
MHoroera)XHH W NPOMMULTIEHH CIpajd C >KeJe3HH
CKeJIeTH OHJIM HaNBJIHO pa3pylIeHM HA  Pa3CTOSHHE
no 700 x, a Ha pascrosHue 10 1500 4 oT CNHULEHTHPA HA
B3pHBa TaKHBa CI'PaJH MOJIyYHIH CEPHO3HH TOBPEIH.
B Harasakum MHOrO HpPOMHIIICHH NPENNPHATHA CE
[OMEMaBaJIM B CrPafil OT XaHrapeH THI. IlokpHBHTE
H O0JIMLOBKAaTa Ha Te3M Crpaj¥ GMJIH HANPaBEHH OT
BBJIHOOOPa3HO J>KeNsi30 MM OT a3GecTOB IUMEHT.
XapakTep®BT Ha paspylIeHHATa GHI TBBDHE pasam-
ueH. Ha GiM3KM pa3CTOSHMS OT emuMIEHTBpa Ha
B3pHBAa TC3M CHOPBKEHMA GHIIH npeoGbpHaTH, a Ha
AAJIEUHU Pa3CTOAHUA B MHOTO CJIyyad CrpaguTe Guiam
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CaMo HAKJIOHEHH B NOCOKA Ha paslpOCTPaHCHHETO Ha
ynapuara BBiaHa. Ha pascrosame mo 3000 » or enm-
LIEHTHpPA HA . B3pHBa NOKPHBHTE M OOJMIOBKHTE Ha
crpagute OoT TO3H THI GHiaHM CBHOOpEHH.

MerTanHHTe CKeJIETH Ha MacHBHHUTe crpagu Omim
cmmo pedopmupanu. Tyxmenure crpajgu Gmmm pas-
PYLIEHHK HA I0-TOJIEMH Pa3CTOSHHS, OTKOJIKOTO Crpa-
OWTE C JKEJIsASHA MM JKeJle300eTOHHAa KOHCTPYKIHUSA.
Hanpumep MHOTOETa)KHH HEMaCHBHM TYXJICHH CTPaaH
6UJIM HAI'BJIHO PAaspylleHn Ha pascrosHue go 1600 x
OT eMMUEHTHPAa Ha B3pHUBA. .

Cnaba ycrofiumpBocT TOKasanM  OOHMKHOBEHMTE
KHIMIA C JieKa M IBpPBeHa KOHCTPYKHMsA. Te3u
crpanu 6unmu paspyiueHu Ha pascrosHue o 4000 x,
a cepHosHM moBpenau Ounu orGenszanu mo 4800 m.

XapaKTepHO €, UYe B IPOMHIIUIEHHTE CTPajii MHOI'O
KOMHHH OCTaHAJId HEBPEIMMH. YCTOHUMBOCTTa Ha
KOMHHHUTE ce 00ACHsBa C MaJIKUTEe Pa3McpH Ha Hanpe-
YHHTE MM CEeUeHHSA M C LMIMHApDHYHATA MM (dopma.
Vnapnara BbiaHa € 06THyana 66p30 KOMHHA M € Ch3/a-
Bajla CPaBHUTEJIHO PpaBHOMEPHO HajlsAraHe BBPXY
LsijIaTa My BBHIIHA ITOBBPXHOCT.

B Xwupommma u Harasakum pobpa yCTOHYMBOCT
MOKAa3aJIM CTPajuTe C AHTHCEM3MHYHA KOHCTPYKIMSA.
Takupa crpagu He ca IOJYYHJIH CHJIHH IOBpERH
Jake M Ha pascTosgHue okojo 300 s OT emHUEHTHpa
Ha B3puBa.

OcCBeH Trpa)KAaHCKATE N INPOMHIUICHHTE Crpajm
Ha BB3JICHCTBHETO HA ATOMHHTE B3pHBOBE “6uim
TIOZJIOMKEHH MOCTOBE M APYTH chopbikeHusa. Hampn-
mep B Xupommma B 30Ha ¢ paguyc 3400 »# ot emn-
HEeHTBPa HAa AaTOMHuMs B3pHB e Hmayno 49 mocra.
IToBeuero OT Te3u MOCTOBE OMUIH METAJIHH HIIH HKeJjle-
306eTonnu ¢ genxuaa oT 61 mo 152 x#. Ilpu B3puBa
Ha aTomHaTa GoM0ba oT gelicTBHETO HA yAapHaTa BBJIHA
O6MIIH YHHIUOIKEHH CAMO JBa MOCTa—CIHHMAT METAJIEH,
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a IpyrmaT AepBeH. JleceT ABPBEHH MOCTa H3ropeim
OT MOYKAPHTE, IPETH3BUKAHM OT CBETIMHHOTO H3IIbY-
Bane. OCTaHa/IMTe ‘METAJHHU U KeJie300eTOHHHA MOCTO-
Be MMOYTH HE MOCTpajanu or B3puBa. B Harasaxm B
30Ha ¢ paauyc 3200 # OT enuUEHTHPa Ha B3pHBa OHH
NoBpeleHH 35 MaJIKH W CPaBHHUTEJHO JIEKH MOCTOBE.
IloBpeante OOMKHOBeHO Oy He3HAUMTENHH. Te3n
HE3HAUHTEJIHH MOBPEAX HAa MOCTOBeTe B XHPONIHMa
u Harasaxu ce o6siCHsBaT C TOBa, Y€ NIPH BB3JYyIeH
ATOMCH B3PHB Ha MajKO Da3CTOAHHE OT EMHMIEHTHPA
B3pHUBHHAT yOap BBPXy MocToBeTe € HAeHCTBYBas
HE OTCTPaHH, 2 TIJIaBHO OTFope. A MOCTOBETE, KaKTO
€ H3BECTHO, Ceé INPECMATAT 33 IOJAM BepPTHKAJICH
ToBap. B pe3ynTar Ha aTOMHUTE B3pHBOBE HA/3EM-~
HHTE I'PajICKU ChopBiKenusa B Xupommuma 1 Harasakn
6mI0 CHIHO MOBpeAcHH Ha pascTosHme Ao 3000 x
OT enuNIeHTHhpa Ha B3pHUBa. EJICKTPUYECCKHTE, Teie-
¢ornuTe M TenerpadHATe BBIAYIUHH JIMHHH OHM
paspylueHH Ha pascrosHue no 1600 # oT enmuueHTHpa
Ha B3pHBa.

Ha pascrosmue 1o 1000 »# oT enuneHTHpa Ha B3pUBa
61N NOBpECHH He3alUTEHUTE TPaMBaH, aBTobycu u
apromobmwm. Ilopamm paspymaBaHeTO Ha CrpaguTe
6unM NOBpEJCHM BOJONPOBOAHUTE TPBOH M B IANaTa
BOJONIPOBOAHA MPeEyKa HAJIATaHETO Ha BOJATa CIa{HaJIO.
OcBen ToBa GM30 X0 eNHIEHTHpAa Ha B3puBa OuiH
NOBpeAcHH HA MeCTa IOA3EMHHUTE BOJOIPOBOAHHU
MarucTpasH NMopaay pasMecTBaHe HA MouBaTa. Beuuko
TOBAa CTAHAJIO NpHYMHA J(BaTa rpaja Aa ocTaHaT Oe3
BOJia Olle B I'bPBHTE MHHYTH CJle[ B3puBa. Paspy-
IIABAHETO Ha “BOJONPOBOAHATA MpEXKa 3aTPYAHHIIO
Kpalino Gopbata ¢ mo)kapuTe M 3aTOBa H3TOpeEH
MHOTO CTpajy.

Ilpn B3puBa Ha aTomHaTa GomGa B Harasaku xbi-
MOBETE H3MIPaJii POJIATA Ha Iperpaja cpeuly yaap-
mata BBaHA. Hanpumep B Harasakm GnarojapeHue
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Ha TPErpaXkAaloTy AEHCTBHE Ha XBJIMOBETE TyXJIe-
HHUTE Crpajy, IIOCTPOEHH Ha oOpaTHHTE CKJIOHOBE Ha
X'BJIMOBETE, NOCTPafaIM 1o-cyado — M3KbpTeHa Ouna
Ha MeCTa CaMO MasuJKaTa ¥ OMiIM CUyIIeHHM CTBKJIATa
Ha IIPO30PIHTE.

Ha creijoro organedyeHue B Apyra 4acT HA rpaja,
KBJETO HAMAJIO XBJIMOBE, Pa3pyIIeHuATa GUIIM MHOTO
[10-3HAUMTEIHY — M3KBPTHJIM C€ M CE€ PasTPOIUNIH
BCHMYKHM PaMKH Ha NPO3OPLMTE M BpaTHTE, HU3NAazAna
MO-TOJIAMAaTa YacT OT MAa3HJIKATA, B TYXJICHATE 3UIOBE
ce oOpasyBanu IIYKHATHHH. )

Ilox npeiicTBHETO Ha CBETIIMHHOTO H3THUYBAHE B
rpagoBere Xupommma u Harazaku BBE3HUKHAIH
MHOro6poiHM OrHuIIa Ha moskapu. YacT oT morxapuTe
ofaue ca Ounm mocieAMIa Ha KOCBEHH NPHYHHH.
Hanpumep uMasio € CJIy4ad Ha MOKApH, NPHYHHEHH
OT IOBPEHNEHU Ta30BH INEUKH, KBHCO CHEOAUHEHUE Ha
€JICKTPUYECKH NPOBOMHHUIM U T. H.

IToxapure B Xupoumuma GHIn TOJNIKOBA CHJIHH, de
okoso 20 muHyTH ciex n3byxBaHETO Ha 3TOMHATA
Gomb6a rpagsT 6Hu1 06xXBaHaT OT muambuu. [ToxkapuTe
Ce YCHJIBalld OT CHJIHUA BATHD, KOUTO HYXald KEM
ropsiaTa yacT Ha rpaja OT BCHYKH CrpaHu. Togu
BATBP Ce obpa3yBanm OT HM3QUraHETO HA Haropemje- °
HUA BB3AYX HaX paloHHTE, OOXBAaHATH OT IOYKAPHUTE.
Iloxxapure B rpagoBere Xupommma u Harasaku ce
SaIbpIKaIM ABIro BpeMe. lle30praHusupaHuTe 105Ka-
‘PHM Cny>x0n He GWIM B CBCTOSIHME Ha TM IOTYILAT.
B peaynrar Guin YHHINOYKEHA OUTH BCHYKY IbPBEHH
MOCTPOHKH B 30Ha C PaAUyC MOBEYE OT 3 K# OT EIH-
TeHTbpa Ha B3puBa. ‘OT TIOXKapuTre TIOCTPAN3IN
CEPHO3HO M JPYrH IIOCTPOMKH H CHLOPBIKEHHA.

Tlocouenure B TO3M paspgen TpuMepu sa aeid-

_ CTBHETO Ha ATOMHOTO OPBXKHE IIOKA3BaT, Ye TOSH BHI
OPBIKHUE MMA SHAYHTEIIHO MO-TOJIAMA PaspPYUIHTENHA
CHJIa OT BCHYKH JIPYTH OOMKHOBEHM ODBIKHUA.
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OGaue mpu OHEHKaTa HA PAa3PYIIMTENHOTO Meif-
CTBHe Ha aTOMHHMTe GomOnm Tpsa6Ba ma ce Baeme mpen-
BHN, Y€ MHOTO >XE€PTBH M paspylIeHHs B IpajgoBeTe
Xupommma wu Harasaku. ce JgBDKaT Ha ITbIHATA
BHE3aITHOCT Ha aTOMHOTO HamafeHue, HAa JIMICAaTa Ha
OpTaHU3HPaHA MPOTHBOATOMHA 33L[HTA, HA TOJCMHSI
Gpoit TBEPBEHM 3MaHUS M OTHOCHTENHO ci1abu (C JeKkm
KOHCTPYKIIMM) TYXJICHH M >KeJle306eTOHHH Crpajw,
KAKTO ¥ Ha JIMIICaTa Ha opraHu3upana Gop6a ¢ BL3HH-
KHaJuTe mo>xapu. BposAT Ha skepTBuTe M MamabuTe Ha

: paspyuIieHHuATa IAxa Aa 6bHAT 3HAYUTENHO M0-MaJIKH,
aKo TE3W rpajJoBe Ca MMaJ¥ IIOATOTBEHA MpEXKa OT
ybexuma 3a HaceJeHHMeTO, mo0pe opraHusHpaHa
ciy»xDa 33 NPOTHMBONOXKapHA OXpaHa M Jo0pa NpoTH-
BOBB3AYIIHA OTOpaHa. -

OT Ka3aHOTO 32 MOPA3SBAIOTO NeHCTBIE HA ATOMHHS
B3pPHB CTaBa SICHO, Y€ CBETJIHHHOTO U3/ IHYBAHE € €JJUH
OT ryiaBHHTE mnopassasBamu aktopu. To moxke na
NPUYUHY [OJIEMH IOPA)KEHHsA HA HE3AIUTEHM Xopa
M PasjIMYRM BHOBE CHOpPBIKeHus. Ilopaau ToBa npu
OPraHM3MPaHEeTO HA NMPOTHBOATOMHATA 3allMTa TPAGBa
Ha ce of6pbIla rojasgMo BHHMAaHME HAa CBETJIHMHHOTO
uanwusarne. Hapen ¢ apyrure nopasssamu gaxtopu
[IPH aTOMHHSA B3PHB IejlechO6PasHo € TO Ja ce pas-
riega OTAeNHO. ATOMHOTO OpBKue Tpabea ma ce
no3Hasa io0pe, 3a fa ce AeficTByBa ymeno B o6cTaHOB-
Ka Ha aTOMHO HamlaJieHue M xobpe Aa ce yCBOAT mpa-
BWJIaTa B HaYHHHTE 32 IIPOTHBOATOMHA 3allIMTA.

TIpemu obaue na mpemMuHEM KBM pasIIelKIOaHe Ha
CBETJIMHHOTO M3JIBYBAHE KaTO €AMH OT MopassBa-
muTe ¢aKTOpH NPH aTOMHHA B3pHUB, TpAOBa ma ce
‘3aI103HaeM Mo-0TOJIN30 CHC CBETJIMHATA, T. €. KaKBa €
HeliHaTa CBIMHA ¥ KaKBH Cca (PM3HUYHHTE OCHOBH HA
CBETJIMHHOTO H3JbuBaHe. Tesu cBefeHUsT ca HeoOXo-
AUMH 32 NpaBHJIHO pasbupane u mMpeneHka Ha (BaKTH-
YECKHH MaTepHuall, H3NOKEH B CICABAINUTE TJaBH.
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T'JIABA II
CBHIIHOCT HA CBETJ/INHATA

3a BCSAKO sIBJIEHHE € MHOTO Ba)KHO Ja Ce 3Hae
¢u3MUHATa My CBIIHOCT, 3 Ja MOJKE TO NPABHJHO Ja
ce HM3MOJ3yBa, WIH Ja Cé HaMEepAT METOAH 33 NpeA-
11a3BaHe OT AeHCTBHETO My, 33 Ja ce npenBuau 6sae-
LIETO, CBBP3aHO C HEro.

ChIOTO MOXKe [a Ce KaXKe W 32 CBETIIMHHOTO M3-
JBYBAHE IIPH ATOMHHUA B3pHB. JlHEC aTOMHOTO OPBIKHE
Cce pasBHBA MHOTO IO-GBP30 OT BCAKO JPYrO Oph-
sxue. ITopazu ToBa MOraT jja ce MOABAT HOBH THIOBE
ATOMHO OpBYKME M HOBHM HaUMHM 3a IIPHJIAraHETO MY,
KOMTO 3acera € TPYZHO Jla Ce OTraTHaT M pasyuar.
OGaue Tpsabsa ga 6bAeM rOTOBH 32 BojeHe Ha Golnu
mefictBus npuM BCAKa O0OGCTAaHOBKA, KATO IBPIKMM
CMETKa 33 BCHYKH 0COGEHOCTH Ha aTOMHOTO OPBIKHE B
HoBuUTe My ¢opmMH. A TOBa MOXKE Ja Ce IOCTHIHE,
KOTaTO HAImbJHO € sCHAa (U3UYHATa CHITHOCT Ha
nopassaBamure ¢daxropu. Te obaue ce ompenensit ot -
00EKTHBHHTE NPHUPOAHN 3aKOHU, KOHTO HE 3aBHCAT
OT YOBEIIKAaTa BOJA, K NOPAaH TOBa BHHaru me peii-
CTBYBaT B TaKaBa HacoKa, KOSATO MOXKE Ja Ce IIpen-
Buau. Ono3anaBameTo Ha (M3MUHATA CBHUIHOCT HA -
CBETIMHHOTO H37TBbuBaHe me€Hm momorme npu op-
ragu3upaHeTo Ha edUKacHa 3alUTAa CpEIy [ TO3H
nopasAaBaly ¢axrop.

1. KOPIYCKYJIAPHA TEOPHS!3A CBETJIMHATA?

OTroBopsT Ha BBIPOCa 33 CBINHOCTTA Ha CBET-
JuHATa ¢ OHI NojIydeH CJIeA NPOXBIIKHTECIHH Ha-
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6moncHAA Hax OCOGEHOCTHTE Ha CBETJIHHHHTE fAB-
nexusi. IIpn TOBa, KakTo OGHKHOBEHO Ceé pasBHBAT
HAIIMTE 3HAHMA, IpPEACTaBaTa 33 CBIHOCTTA HA
CBEeTJIMHATA Ce € M3MCHSJIA C HaTPYIBAaHETO HA HOBH
CBeIEHWsA M HOBH JIaHHH.

OnTeKaTa MM YYEHHETO 32 CBETIHHATa € BB3-
HWKHajla OHPBOHAYAIHO KaTO ONMUT Ja C& OTrOBOPH
Ha BBIPOCA, 3all0 YOBEK MOXKE Na BHIK/A OKOJIHHTE
npeameT#. BejMkuTe APEBHOIPBUKH MaTeMaTHIM
IIurarop, Eskimpx u Iltosomeit ca mpenmoJarajs,
Ye BIOKJAHETO AO M3BECTHA CTeleH e JojJo0HO Ha
nunadeto. Ilo MHEHHMETO HAa TE3H YUEHH OT OYUMTE Ha
YyoBeKa KbM HaOmrojaBaHHs IpeAMET M3JIH3aT JIBYH,
noaobHM Ha mMMnanna. A

Ha ocHoBaTa Ha YY€HHETO 32 3PHTEJIHHUTE JIBYH,
M3NHM3amy oT ouure, Ilmrarop, EBxuug u Iltomomeit
CH3MaIM TEOPMATA 32 OTPa)KCHHETO Ha CBETJIHHATA
OT IUIOCKM M cepHUHH OIJIefiajla H CJIOMKHMIM Ha-
YyaJIOTO HAa FEeOMETpHYHATA ONTHKA, KOATO HE € H3-
ry6una spayeHue U B JHEHIHH HH.

H mocera e 3amaseHa JiereHpaaTa, de Apxumen 6un
samajiua HeNpusATeJicKus (oT ¢ momoura Ha CH-
cTeMa OT BIIBOHaTH oOrjlefana, uUpe3 KOMTO TOH
crbupal CI'bHYEBHTE JBYM M TM HACOYBAJX KBM
puMckuTe Kopabu. M3uncieHusaTa MOKa3BaT, 4e IpaK-
THYECKHM TOBa MOXKE Ja CTaHe caMo Ha pa3CTOSHHA,
HENpEBUIIABAIM pasMepUTe Ha BAIBOHATOTO OrJie-
ajyio IOBeUe OT HAKOJKO JECETKH IBTH.

Ipyru ydenu, kato JeMOKpHT B APHCTOTeJI, Ouiin
NPOTHBHMIM HA YUYCHHETO 3a 3PHUTEJHATE JIBYH.
Te cuuTanu, 4Ye 3PEHHETO C€ JBJDKM Ha IOMajaHe
Ha vactunu (aTOMH), M3IM3aIH OT CBETEIIOTO TAJIO
BBPXY IOBBPXHOCTTa Ha oumte, Jlpyrm Tena craBaT
BHAUMH, TOHEKE IOTJIBIAT CBETIMHATA MJIM H3Me-
HAT HOCOKaTa Ha PasmpOCTPaHEHHETO .
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Apucroren kasmai, 4e ,,axo BIDKJIAHETO 3aBMCH OT
CBETJIMHATA, KOATO M3JIM3a OT OYHTE KATO OT JIAMIIA,
TO 3al0 He BIDKAaMe B THMHO? Ja ce mpemmosnara,
Y¢ CBETJIMHATA Yracsa, KOraTo CJIe]] M3JIM3aHETO CH
OT OYHTe IOIaja B TBMHO, ¢ GeacMuciuia®.

ITo TakbB HAauUMH gyMaTa ,,cBeTIMHA® 3amMOYHANa
fla u3pasaBa SABJICHHE, CTABaIll0 BBH OT Hac, KOETO,
KaTo BB3AEHCTBYBA HAa OYHMTE, INPEAU3BHKBA 3pu-
TEJIHO yCelllaHe.

OCHOBHO CBOMCTBO Ha CBeTIHHATA VUYEHHUTE OT
npeBHa I'spumst cumranu npaBosnuHeHHOTO B pas-
NPOCTPAHEHHE B €HOPOJHA Cpefla — HANPHMED BBHB
BB3IyXa WIM BOHATA.

C ABNeHNA, NOTBBPIKAA BAILM IIPABOJIMHEHHOTO pas-~
' TPOCTPAaHEHHE HAa CBETJIMHATA, CE€ CpEeIame MHOI'0O
yecto, Hampumep ako B c1bHueB neH ce HaMHpame
B CTag, YnHTO NpO30Opel] € 3aTBOPEH C Kamnax, B
KOHTO MMa LENHaTHHA, IIe BHIUM TACHO CHOIUE
CBETJIMHA, HMABAIIO0 OT IeNMHAaTHHATa. ToBa ocobewo
JICHO JINYM, aKO CTaATA € HaIpalleHa MJIM 3aJUMEHa.
Peskure ceHKku oT mocTpodikute u OBbpBeTaTa B CIIBH~
9EB JICH Ca CBIIO JOKA3aTeJICTBO 33 IIPaBOJMHEMHOTO
Pas3npOCTpaHEHHE HA CBETJIMHATA.

PasnpocTpanenneTo Ha cBeTIMHAT2 mo npasa JIu-
HHSI €CTECTBEHO HABEXXA2 HA MUCHJITA, Ye CBETJH-
HaTa IPEACTABJIABA CBBCEM TECEH IMOTOK OT YACTHIM
(KOPIYCKyJH), KOHTO M3JMTAT OT M3TOUHMKA ce
ABIXAT NPaBOJIMHEHHO BBB BCHUKH MOCOKH (KOp-
IIyCKyJIapHa TeOpHsa.)

OGaue ome B XVII Bek 6uio 3a6e3aHO OTCTBII-
JICHEE OT T@IPaBOJIMHEHHOTO pasHpoCTpaHeHHe Ha
cserMHaTa. Haucrnra ToBa He e TpyaHo na ce BHIH,
4KO Ce NpOoNyCHe CBETJINHA IPe3 OTBOP C MHOI'O MAJKH -
pasmepu (dur. 11).

AKO OTBOPBT MMa Pa3MEPH, HE NO-MAJKH OT OKOJIO
€THH MHJIUMETBP; TPAaHULIUTE HA CBETJIOTO METHO BBDPXY
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expana¥ MM, noimyueHo OT CBeTJIMHATA, NMPEMMHAMNA’
npe3 OTBOpa, Ceé OYepTaBaT IO IOCOKA HA IagalioTo
BBDXY OTBopa cHomue cBetymna (¢ur. 11,a). Tyx
PasnpOCTPaHEHHETO Ha CBETJIMHATA € NPaBOJHUHENHO.
Axo obaue moyHeM Aa HaMaJjIABaMe OTBOPA, TO 33€IHO
C TOBa TpPaHUIMTE Ha CBETJIOTO IIETHO I CTaBaT

@Duz, 11. C HamangBane Ha oTBOpPAa TIpPaHMNHUTE HA OC-

BETCHATA N0 CC OTKJIOHABAT HA BCEC IIO-TOJIAM BIbA

OT nOCOKaTa HAa [NaJgaioT0 BBPXY OTBCpPa CHONYE CBET-

nuaa. TIpy MHOro ManbK OTBOp Ce BIDKAAT peAyBaILd
CC CBETJIK U TBMHH KDbIOBE

BCe mO-pa3ieTH (IpaHMIKTE Ha CAHKATa IE Ce OT-
KJIOHSIBaT OT IOCOKaTa Ha MNAajalloTo CHOMYEe CBET-
nuna). CBeTnuHATA W CAHKATA ILI€ J[aBaT BBPXY
ekpana MM pex nociefoBaTelHM KpPBroBe OKOJIO
IIEHTPAJIHOTO CHOITYE CBETJIMHA. Pasmupenuero Ha oc-
BEeTABaHATA IUION] Ife O'bJe TOJIKOBA MO-TOJIAMO, KO-
KOTO ITO-MaJIKH ca pasmMepuTe Ha oTBopa (dur.11, 6 u ¢).

SBneHneTo 3aKpUBsBaHe Ha CBETJIMHATA 3af I'pa-
HHITUTE Ha FeOMETPMYHATa CAHKA € IOJIyYHJIO Ha3-
BaHueTo JHPpaKnusa Ha cseTAHHATA,. Jlymara ,qu-
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¢dpaxiua, | o3HauaBa pas3mpobsBane Ha OCHOBHUS
CHOII HAa CBETJIMHAaTa Ha peJuiia CHONYETa, KOUTO Ce
pasTBapAT B INO-IUHPOK IOTOK.

SIBnenmero mupaknua ce HabaiogaBa JIECHO NPH
BBJHHUTE N0 MOBBPXHOCTTA HA BOJATa.

Jla monycHem, ye B Toukure A nHa ¢ur. 12 ce
HAMHpa H3TOYHHK, Ha BBJHH, HaOPHMEP TPENTAIIA

Loascum
,m Ssmara

@uz. 12. Che CTECHABAHETO HA OTBOPA BCE INOBEYC Ce HPOA-
BABA AuQpPAKNuATA — 3aKPHBABAHE HA BBLJIHATAR SAK Kp&H~
IOATA HAa IUIACTHHKHUTE

nJacTUHKa. Ja mocTaBHM Ha IBTSA Ha PasmpoCTpa-
HEHHMETO HA BBJHHTE TPH IOCJIEOBATEJIHH Iperpagu
C OTBOPHM, KMAllM pa3yiMyHa wupoyuHa. Ha ¢wr. 12, a
€ IO0Ka3aHO PasNpOCTPAHEHHETO HA BBJIHHTE Clel
OTBOp C IIHPOYHHA, HAAMHUHABAIlAa HAKOJKO IIBTH
OBJDKMHATA HA BBJHATA (pasCTOSHHETO MEXAy JBa
CBbCEAHK IpebeHa MM JOJIOBE HA BBLJIHHUTE € O3Ha-
UeHO € ABrH). B T03M ciyuail 3akpHBABaHETO HA BBII-
HATa 33 KpaHuiaTta Ha Iperpajgure (HAaBIM33aHETO HA
BBJIHATA B 30HaTa, O3HaueHa Ha ¢urypa 12,a ¢
I'bCTH YCHOPEOHM JIMHHUH) € HE3HAUHTEIIHO.

Ha ¢ur. 12,6 e nokasaHo pasmpoCTpaHEHHETO
Ha BBJHHTE NPH IUMPOYMHA HAa OTBOpPA, MAaJIKO IO-
rojIimMa OT ABJDKHHATA Ha BbJHAaTa. TyK 3aKpHBA-
BaHETO HAa BBJIHATA 33]] KPaWIlaTa Ha IpErpagure e
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[O-TOJISIMO, OTKOJIKOTO B NPeOHHA ciydall. Axo -
pOYMHATA Ha OTBOPA € PaBHA HJIM IIO-MaJIKa OT IBJ-
JKHHATa Ha BbiaHata (bur. 12,6), 3ax nperpajgara ce
IOJIy4aBaT IOJYKPBIJIM BBJIHH, KOHTO CE PasTBapAT
BBB BCHUKM IIOCOKH 3aJ] OTBOpPa KAaTO OT LEHTBHP
(HOB M3TOYHHK HAa BBJIHH).

CnenoBaTenno audpakius ce mojIyyasa camo aKo
MMPOYMHATA Ha OTBOPA € CPaBHHMA C IBJDKHHATA
HAa BBJIHATA.

Indpaxnusara moxke Aa ce HabnomaBa M IpPH
3SBYKOBHTE BBJHH. BB3 ocHOBa Ha HabiofeHHATa CH
BBpXy AuGpPaKIuATa Ha 3BYKOBHUTE BBJIHM H BBJI-
HUTe IT0 NOBBPXHOCTTA Ha BOJATA XOJAHACKHAT PH3UK
un matemaTuk oT XVII Bek X. XiofireHC npeIoKII
BBLJIHOBaTa TEOpHs 3a CBeTJIMHATa. XIORreHC CUuTal,
Ye CBeTIMHATA NPEJCTaBIsABA PA3NPOCTPaHEHME HA
BBNHK B ocofeHa 'bBKaBa cpefla — CBETJIMHEH €TED,
— KOMTO 3aIBJIBA LSJIOTO CBETOBHO IPOCTPaHCTBO. B
cBost ,, Tpaxrar sa cersyunara®, usnassn B 1690 r.,
TOM mHMUIe, Ue ,CBETJIMHATA CE PasNpOCTPaHABA KAKTO
3BYKBT B cepHUHH INOBBPXHOCTH M Ha BBJHH; 83
HapHuYaM Te3H NOBBPXHOCTH BBJHH INOPagud CXOX-
CTBOTO MM C BBJHHTE, KOMTO ce HabiiofaBaT IO
DOBBPXHOCTTA Ha BOJR2, B KOMTO € XBBPJICH KaMBK".

Illom ce mpuemayo, Ye €TepBT 3aIbABA ILAJIOTO
IPOCTPAHCTBO MeAy HebeCHuTe Tesa H BBIPEKH
TOBa HE NpEYM HA JABH)KEHMETO UM, €CTeCTBEHO Ouio
Toif ma GBe CUMTAH 33 HELIO, Hanomo6GaBalo HA-
KaKbB MHOrO paspefieH ra3. XapakTEpHO € Jia C€ OT-
GeJreyxH, ye MOCIIENOBAaTeNIeH NOALBPKHUK H3 BB~
HOBATa TEOpHA 32 CBETJIMHATa OMJI H3BECTHHAT PYCKH
yuen M. B. JIomoHOCOB, KOHTO ce omuTaj Aa CBBPKE
CBETJIMHHTE TPENTEJIMBU IBHXKEHHMA C JBHXKCHUATA
Ha YaCTHIIMTE Ha BEHIECTBOTO.

B 1753 r. JlomosoCcOB CHOOLIMI B AKaAcMHATA Ha
HayKHTe 33 CBOETO HAMCPEHME ]2 H3BBPIIH OIMTH C
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TPENTAIIM CTPYHM B IPasHO NpocTpaHcTBO, 3a M4
NPOBEPH HE C€ JIM CHIIPOBOYKAAT TPENTEIUBUTE XBU-
JKEHHUs Ha CTPYHHTE C OTJeJAHE HA CBeT/iuHAa. BbI-
PEKM Ue pe3yaraThbT Ousl OTPHULATENEH, OIIUTUTE
NpPEACTaBNABAT TOJAM HCTOPHYECKH HHTEPEC KaTo
II'bPBO THPCEHE' HA NPAKO AOKA3aTEJICTBO 33 BBJIHO-
BaTa TEOPHA 3a CBeTinHaTd. IIpu ToBa TpsabGBa ma ce
0TOeIe)KH, Ye OT CHbBPEMEHHA IJIEJHA TOUKA ONHUTHT
Ha JlomoHocOB He e Geacmucimma. AKO CTpyHaTa &
611 3apeficHa C €JIEKTPUMYECKH 3apsifi, TO IPH Tpem-
TeHuATa B Ou ce 3abensazano u3NBbYBAHE HA NBJITH
€JIEKTPOMAarHUTHY BBJIHH. .

Ilo Tak®B HauuH KBM Kpas Ha XVII Bek BB3HMK-
HaJIM OBE TEOPDHM 32 CBETJIMHATA — KOPIYCKYyJapHd
TEOPUsS, CIOPEed KOATO CBETJIMHATA IIPEACTaBJIABA
IOTOK OT NPaBOJMHEHHO JIETAIM YaCTUIH, H3IIyC-
KaHH OT U3TOYHHKA Ha CBETIMHATA, X BBJIHOBA TEOPHA,
CIHOPEN KOSITO CBETJIMHATAa TIPeACTABISABA PA3NpO-
CTpaHeHHe HAa BBJHH B ocofeHa I'bEKaBa cpefja — ‘
CBETJIMHEH €Tep, — 3aMbJIBallla CBETOBHOTO IPOCTpa-
CTBO.

Benpexu ue Teopuara ma Xioliremc ycraHoBsBa
NPaBHIIHO BBJIHOBOTO €CTECTBO HA CBETJIMHATA, TH
HMa M ChINECTBEHM HefoctaTrnu. Jlomyckamero, Ha
CBETJIMHEH €Tep B CBETOBHOTO IPOCTPAaHCTBO € Haii-
FOJIEMESIT HEJOCTaTBK HA BBJHOBATA TEOPHSI '34
cBetnuHata. OcBeH ToBa XIOHTeHCOBaTa BEHIHOBA
T€opus HE MOXke fAa OOSACHH NpaBOJIMHEHHOTO pas-
MPOCTpaHeHHe Ha cBeTuHata. Kato ce B3emar mpen-
BHI TE3W HEHOCTATBIH, CTaBa SCHO 3aIll0 BbJIHO-
BaTa TEOpHMs HE MOrJla Ja YABPIKH 3paBo CBOHUTE
TIO3ULIMHK IIpeli KOPNYCKYJIapHATa TEOpHS.

TBopen ¥ 3alUTHIK Ha KOPITYCKYJIapHATA TEOPHS €
TIPHETO Jia Ce CYMTA Hall-rOJIeMHUAT aHIIHACKE (QUIHK
u maremarux M. HrioTon, makap ue B cBosTa 3Ha-
MeHHTa KHHTa ,,OnTuka“ To# ce e moJjsyBas KaKTo OT
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KOpHyCKyJapHaTa, Taka M OT BBbJHOBATa IpeICTaBa
3a cBeryimHata. I'J1aBHO HoKasaTesicTBo B moa3a Ha
KopnyckynapHara teopua HioToH cumran npaso-
JIEHEAHOTO pa3NpOCTpaHEHHE Ha CBeTNMHATa. I1030-
BaBalKu Ce Ha TOBa CBOMCTBO Ha CBeTIMHATa, TOH
OTXBBPJIA CBILCCTBYBaHETO Ha ocobeHa cpela —
CBETJIMHCH €Tep — B MEX/YIUIAHETHOTO IPOCTPaH-
CTBO. )

B meHCTBUTENHOCT MIAHETHTE Ce MBHIKAT CHBCEM
GeanpensrcTBeHo, Ge3 Ma CpelaT HMKAKBO CBIPO-
THBJICHME MJIM TPHEHe B 3300HKaIALIOTO TH Hpo-
CTPaHCTBO, M CJIENOBATEIHO MEXXAY IUIAaHETHTE U
CIIBHIIETO HAMA BEIECTBEHA Cpefa, KOSATO CHOpEN
XoHrencoBata TeopHA € HeoOXoguma 3a pasnpo-
CTpaHEHMEe HA CBETJIMHHMTe BBAHH. HioTom kassau,
4e 'KaKTO B CBbJ, OT KOHUTO € M3TerJIeH BBH3NYXBT,
3BYKBT IIPECTaBa [1a CBINECTBYBa, TaKa M MEXaHHUY-
HHTE TPENTEHHsI Ha HeGECHUTe CBETHIA He MOraT aa
C¢ NOPEeBHLPHAT BBB BBJHH, DasnpOCTPaHABAILM cCe
B CBETOBHOTO IIPOCTPAHCTBO. ‘

3aenHo ¢ ToBa HIOTOH BMXKZAN TPYXHOCTHTE,
KOMTO BB3HMKBAT IIDH ONIHTHTE Aa ce oOfACHM C
KOPIYCKYJIapHATA TEOPHA HANPHMMED STBJICHWETO H-
¢paknusa Ha cBeTIMHATa. AKO BCe MaK SIBJICHHETO
mudpakuua Ha cBeTaHHaTa HIoToH ce crapaen pa
H3TBJIKYBa C OTOIBLCBAIIOTO M IIPUTELATEIHOTO Oei-.
CTBHE Ha BEIECTBOTO BBPXY CBETJMHATa, TOH He
ycnan ga o6sACHM SIBJICHHETO, KOETO OTKDHJI CaM.

Bepna>x HioTon mocraBun ofeKTHB OT acTpoHo-
MHYECKH DeJIEKTOp C MajKa HM3NBKHAJIOCT BBHDXY
CTBKJICHAa IIJIOYKZ M HAaCOUHJI K'BM TSAX CHomde Gsia
ceermra  (dmr. 13,a). Korato mnornmemman obex-
THBA M IUIOYK4TA OTKBM IIOCOKATa HA OTPa3cHAaTa
CBETJIMHA, BHAAJ, Y€ OKOJIO JONMPHATA TOYKA Ha
obexTHBa C IUIOYKaTa Ce NOABHIM peulia KOHICH~-
TPUYHH OKPBIXKHOCTH C IBETOBETE HA HBrata. Bmecro
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c 6ana ceeryiuaa HioTon ocBeT1 00eKTHBA U ILIOYU-
KaTa CBC CHOI YEPBEHH JIBYM, IOJYUEHH OT pasja-
raHeTo Ha CTHPHUEBATA CBETJIMHA IIpe3 Ipu3ma. Torasa
TO# OTKpMJI oOlle MO-YAMBHTEIHA KapTHUHA: OKOJIO
JONMpHATA TOYKAa Ha OOEKTMBA C ILJIOYKATa (TBMHO
MACTO) C€ TNOABHIIM NPAaBWIHH PEYBally Ce YepBEHH
H THMHH OKpBxkHocTH (dur. 13,6). Tesm OKPBIK-

@Duz. 13. Cxemy 33 IIOJOYKEHHMETO HA JicIMTe M NpunGOpHTEe 34
nosssBane Ha HIOTOHOBHTE NPHLCTEHH:

& — mbT Ha fSeua B nemiata; 6 — HioTOROBM HPBCTEHM; 6 — CXEMA Ha
MEKpOCKONA sa HaGmomaBaHe Ha HioromoBuTE NpBCTEHN ; A — MITOURMK
Ha cpernuHa; @ — dunrep; K — xompenmssrop; MM — miouxa

HocTH 6usm Hapedennm HioroHoBm mphcTenu. Hioto-
HOBHTE NPBCTEHH MOJKE JIECHO JIa C€ BUJAT B ypena,
moxasaH Ha ¢ur. 13,6, Ha craTuBa Ha MHKPOCKOI
C MaJIKO yBeJIMUeHHE € NMOCTaBEHa CTHKJICHA IIOYKa,
a BBPXy Hesd — Jiela C MajKa MIITBKHanocT (Ha-
npumep CTBKJIO 3a oumma). HaGmopasa ce . mpes
" MEKPOCKOIIA TI0 IIOCOKA , NEPIEHNKYIAPHA HA CTBK-
JIeHaTa INI0YKa. 32 12 MO)Ke OCBETSABAIIMTE IJIOYKATa
M JlemaTa JbYM Ja HajaT CBINO IEPICHAHKYJIAPHO
. HA MJIOYKATAa, CBET/IMHATA, MABAIIA OT M3TOUHWKa M,
ce 0CTaBd [a CE OTPasH’ OT CTHKJICHaTa IuacTurka MM,
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HOCTaBeHa MOA BI'BJI 45° KbM 0CTa Ha MHKpPOCKONA.
Ilnactuaxata MM e nonynpospauna u nmpe3 Hes
MHHABa HAIBIHO J[JOCTATBYHO CBETIMHA, TAKA Ue
npuCTeHuTe ce HabmomaBar mobpe. 3a ycunpaze Ha
OCBETJICHHETO MOXKE Ja Ce M3M0N3yBa CHOMpaTenHa
Jema (KOHIEH3aTop), a 33 M3TOYHHMK HA CBET/IMHA —
OOMKHOBEHA €NEKTPHYECKAa KPYLIKA C I[BETEH bun-
TBP, KOHTO IPONyCKa HaPUMeEp CaMO YepPBEHHTE IHUH.

Hioron 3abenssan, ue axko ce MaxHe CTBKJIeHaTa
IJI0YKa M Jiellara Ce MOCTaBH HA IOBBPXHOCT, KOSATO
HE OTpa3sgBa CBETJIHHATA, NPBCTEHHTE H34Ye3Bar.
Toit ycranoBun cbuo, ye Heo6XomuMO yclIoBHE 33
TOABABAHE Ha IPBCTEHHATE € TBHKHAT BB3QYLIEH
NPOCBET MEXIY JIemaTa M CTHKJICHATA ILJIOUKA.

Hsxoxpaliku oT Kopmyckynmapuara Teopus, Hio-
TOH HE MO)Kan na o6sCH 1 NpaBHJIHO NpoH3XoAa Ha
NpECTeHUTe. IIpaBuiHo 06sCHEHHE Ha TOBa SABIEHHE
6u0 nagenHo eaBa B HavanoTo Ha XIX Bek. OKasao
Ce, Y€ NPOUSXONBT HA NPBCTEHHTE MOXKE Ja Ce pas-
Gepe camo aKo Ce INIPEANONIOMKM, Ue CBETIIMHATA Ce
pasNnpocTpansaBa BBIHOOOpas3HO.

3a nma cu obscHuM mpomsxoma Ha HioToHOBHTe
IPBCTEHH, J[Aa pasrjeAame OTHAYAJIO BBJIHUTE 110
HOBBPXHOCTT2 Ha Bomara (¢ur. 14), o6pasyBanu
HanpuMmep OT BATHpa. Te mpeAcTaBisBaT pexyBalin
ce rpe6eHM M BHAJMHH, KOMTO Ce PasMpPOCTPAHABAT
(565raT) MO NOBBPXHOCTTA HA BOJATAa B NOCOKA Ha
BATBPa. B 3aBucuMOCT OT cunmata Ha BATHpa BBII-
HUTE C€ OT/IMYABaT €JHAa OT Ipyra IO BHCOYMHATA
hi (pa3cTosHMETO OT ABHOTO HA BIIA/MHATA JIO BBpXa -
Ha rpeGeHa) W NBJKHHATa HA BBIHaTa A (pascros-
HHETO MY CBbCeOHH rpeGeHM WM BHaJWHK).
OGHMKHOBEHO BBJHATA Ce XapaKTEPH3HPAa HE C BHCO-
uuHATa Ay, a C BeJIMYMHA, PaBHA HA [OJIOBHHATA BHCO-

. h
ynHa B =—é, KOATO C& HapMya aMIUIATYyAa Ha BEJI-
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HaTa. KOJKOTO € HMO-CHJIEH BATBHPBT, TOJKOBA Ca
[O-rOJIEMH BHCOYMHATA (aMIUIMTYZara) U ABIDKHHAETA
Ha BBJIHATA.

Heka cM NpeACTaBMM, 4Ye B €QHa II'BIHOBOAHA
peKa IUIaBaT YCIOPENHO RBAa KaTepa M BCEKH OT TAX
cp3gaBa BEMHM (dur. 15) ¢ egnaxkBa ABJDKHHA.

|
|
3
\

~~ = -

Pyuz. 14. Buaan no NopbLPXHOCTTA Ha BoJaTa !
A\ — ABDHHMHA HA BBLIHATA, R, — BHCOUMHS HA BBJHATA, 5 — aMOIHTYAR

KakBo cTaBa IpH CpEIaHETO Ha Bbauaute ? OKasBa
ce, 4e ce NPEAM3BHKBA J0CTa HHTEPECHO SABJICHHE.
Tam, kbaeTo rpeGeHBT Ha €/IHaTa BBJHA ChBOAAA C
rpefesa Ha ApyraTa BBJIHa HIM IOBK BINAJHHATA Ha
eQHaTa BBJHA ChbBINaja C BOAaJUHaTa HAa Jpyrara,
BHCOUMHATA HA BBJIHATA CE YBEJINYaBa, 4 TaM, KBJETO
rpe6eHsT Ha efHATa BBJHA CHBIaJa C BHAJMHATA HA
ApyraTa, ce IOJIyuaBa ITBJIHO 3aTHXBaHe, KaTo e JIM .
He € UMaJI0 BBJHH. 110 TaKbhB HAUMH Ha €JHO MJICTO
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BBbIHUTE C¢ YCHJIBaT HOMEXKAY CH, a Ha Jpyro ce
obeacunBar. TakoBa #ABJICHME Ha YCHIBaHE WJIH
ofe3cunBane Ha BBJHHTE NpH HaciarsaHero (CbOu-
PAHETO) MM CEe HApHya HATepdepeRnuA Ha BHIHHTE.
SBnennero uHTepdepeHIHs, KaKTO M ABJICHUETO
nudpakuusa, ce cpemia NpH BCHYKH BBJIHH Hesa-

Puz. 15. Baaumopeiicreue (mtirepdepeHIA) HA BBIHATE IO
MOBBLPXHOCTTa Ha Bojara. IlonoGHO B3ammopelicTBHe HA BBII-
HUTE M3n0JI3yBanu ¢usuouTe 32 obacuapane Ha HioroHOBHTE
NPBCTEH! W Ha BCHUKHU APYTH ABJICHHS, P KOMTO CBETJIHMH-
HHUTE NBUH ce 00e3CHIBAT MJIM YCHIBAT NOMEXAY CH

BHCHMO OT TAXHOTO €CTECTBO — HE3aBHCHMO OT
TOBA, JaJIM €2 BBJIHMU II0 MOBBPXHOCTTA HA TEYHOCTH
HJIA Ca 3BYKOBH BBJHHM, DPAaJgHOBBJIHH HJIH CBET-
JIMHHH BBJIHH.

HrioroHOBHTE NPBCTEHH Ca HMEHHO TIpOsSBa Ha
uHTepdEepPEHIHSATa HAa CBeT/IuHNuTe BBJHU. IHe mosc-
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HuM ToBa mno-moapobuo. Heka mpyu or uepsena cper-
JIMHAa Jia naga BBpPXy Jjemara Ha ¢wur. 13,a. Yacr or
CBETJIMHATA C€ OTPa3siBa OT IIOBBPXHOCTTA HA JIElIaTa
(Ha ¢urypara T HeE € NMOKa3aHa, MOHE)Ke He B3ema
yuyactae B o6pasyBaHeTo Ha HIOTOHOBHTEe MpBCTEHH),
a OCTaHAJIATa YacT IIPOHHKBA B Jelata. HaBiusaliku
HaBBTPE, Ta3d YaCT OT CBETJMHATA JOCTHra A0 H3-
ITBKHAJIaTa HOBBPXHOCT HA JIeIaTa M TYK Ce pas-
ABOABA: YacT OT HEA CEe OTPa3sBa OT H3II'BKHAJATa
IOBBPXHOCT Ha Jemata (npu 1), a Apyrata uacr
H3JIM38 HaBBH, IPEMHHAaBa BB3JYIIHHAA IPOCBET
MEXJy JIeIaTa M CTBhKJIEHATa IIOYKA, OTpasfaBa ce :
OoT IuIoukara (1HY 2) u Bim3a ofpaTHO B JeljaTa.
[Bara mb4ya I B 2 U37M3AT OT JIELATE U Ce CpellaT B
Touka B. AKO NpOCBETBT MEXAY JIeH[aTa M IUIOY-
KaTa € TaKbB, Y€ pasjINKaTa MEXAy IIBTHIATA Ha
apuure I u 2 e paBHA Ha JBE, YeTHPH, IIECT. .., T. €.
Ha YEeTHO YHCJIO CBETJIMHHHU IIOJIYBBJIHM, TO B Touka B
Te ce Ccubupar (CBpBHagaT ,rpeGeHuTe® WM ,,BIg-
IMHATE Ha IBE BBJIHH) M CE I10JIyYaBa CBETJIO HETHO—
JIBYHTE CE YCHUIIBAT €OUH APYT. AKO IPOCBETHT MEKIY
Jlemarta ¥ IJI0YKaTa € TaKbB, Ue Pa3IHKaTa MExIy
ITBTHINATA HA JTBYHTe /] M 2 e paBHAa Ha €AHO, TPH,
MeT . ., T. €. Ha HEYETHO YMCJO CBETJIMHHH IOJIy-
BBJIHH, TO B TOUKa B IBUYATE 1Ie Ce ,,yracaT B3aum-
HO (,,rpebeHBT CBBIada C ,,BNaAWHATA®) M LIe Ce
TOJIYyYH TBMHO IIETHO —— JIBYHUTE B3aMMHO ce o00e3-
cuiBar. v

Mecrata ¢ egmaxkBa pnebenmHa Ha BB3AYLIHHA
NMPOCBET, KOMTO CBOTBETCTBYBaT HA €QHAKBO 3d-
KBCHEHHE Ha CBETJIMHHHTE BBJIHH, HMAaT ¢QopmaTa
Ha OKpPBXHOCT. Ilo Te3nm OKPBIKHOCTH OTpasdeHara
CBETJIMHA MMa €JHaKBa Cuja (WMHTEH3WTET), T. €.
NMOABABAT C€ CBETJIM MJIM TBMHH OKDBXKHOCTH. B
TOBa Ce€ CBCTOH (u3HUeCKaTa ChIIHOCT Ha HioTto-
HOBHTE IPBCTEHH.
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ABnennero uHTEpdEpEeHUUA MOXKe fga ce HaGo-
naBa gopu 6e3 BCAKaKBH NPHOOPH, KOraTo CBETJIH-
HaTa Ce 0Tpa3fABa OT TBHBK IIJIACT MACJIO, IIETPOJI WK
ra3d 3a ropeHe, pasjieTH BBPXY Boja. B To3u ciyuait
CBIO C& BIKAAT pelyBallld Ce¢ THMHH H ILBETHH
UBHIH. .

U rtaxa HrioToHOBHTE IPBCTEHH C€ ABJDKAT HA
MHTEp(EpEeHIHATa Ha CBETJHHATA, KOATO MOXKE ga
ce 00ACHH caMO aKO ce IpHEMe, 4Ye CBETJIMHATA €
ocobeH BUAR BBIHA. Thit Karo HioTOH cu npencrapsin
CBETJIMHATA KaTO IIOTOK OT YaCTHIM, TOH HE MOXKaj fa
006sICHH OPaBHIIHO NOABABAHETO HA LBETHH OKPBIK-
HOCTH B CBOS OIIUT C JIelIaTa.

Pasbupa ce, CBeTIMHHHTE M BOIAHHTE BBLIIHM HE ca
equo u ¢cbmo Hemo. IloanbprkHuLUTEe HA BLJIHOBATA
TeOpuA OT BpemeTo Ha HIioToH, kakTo Geme orbe-
JIs138HO MO-TOpe, 6BbPKaJH MMEHHO B TOBa, Ye ONpH-
JIMYABaJM CBETJIMHHHTE BHJHH HA BBJIHM, KOHTO Ce
pasmpocTpaHAaBaT B I'BBKaBa cpefa — eTep, —
no700Ha Ha BBJHHTE IO IOBBPXHOCITA HA BOJATA.
Ilo Tasm mpuumHA Te HE MOLJIM Ja OTCTOAT CBOETO
CTaHOBHIUE, KOraTO Ce NOSBMJIM HOBH ONMTHH JIAHHH.
CrieBpeMeHHO aBTOPUTETHT Ha HioToH G TONKOBa
rojsam, 4ye qo Hauayoro Ha XIX Bex B Haykara Ha-
ITBJIHO TOCHOACTBYBAJa KOPIYCKYJIADHATA TEOPHA
32 CBETJIMHATA.

2. HOE:JA HA BBJIHOBATA TEOPHUSA

IlvpBara nomosBura Ha XIX Bek npencraBaABa
HOB IIEPHOJ B Pa3BUTHETO Ha ¢u3nkara. CBeTiMHaTa,
TOIINHATA, & CJIeJ ‘TOBa E€JCKTPHYECTBOTO M MarHe-
TH3Ma YYEHHTE 3alOYHAJH Ja pasrie)XJaT KarTo
dopmu Ha nmBHIKeHHMETO Ha MaTepHsTa.

B o6sacTTa Ha y4yeHHMETO 3a CBETJIMHATA HAYAJIOTO
Ha pewmuTesmHara 6op6a nporuns. HioTtoHoBaTa Teopua
€ CBBP3aHO C MMEHATa Ha aHrymiickusa ¢usux Tomac
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IOur u dpenckua pusux Orioct Ppenen. lortorasa
ABJIeHHER0 HMHTep(depeHnust OMIJIO M3BECTHO Camo 3a
BBJIHATE IO INOBBPXHOCTTA Ha BOJATa H 3BYKOBHTE
BBIHM. BB3 ocHOBa Ha BBJIHOBaTa NpencTaBa 3a
cBeryiHata IOHr m DpeHel 3a NBPBH BT 0GACHHIN
TOUHO ABJICHHAT2 AudpaKimsa U uHTepdepeHnUs Ha
CBETJIMHATA ¥ IIOKa3aJH TOBa C IIPHMEPH.

Bujio yCcTaHOBEHO, Ye Ha JI'BYU C PA3JIHYHH LIBETOBE
CBHOTBETCTBYBAT NPHUGITM3UTEHO IOKA3aHUTE B KOJ-
HaTa TaGJMLA MHTEPBajiH OT ABJDKUHM Ha BBIHUTE,
M3pa3eHH B MHKpDOHH!. :

IIpuGnusSHTC/HN HMETCPBANHY OT

Lpar Ha cBeTIMHAT ABIDKAHE Ha BBHIHMTC B MHKPOHM
YEPBEH & .+ o+ o+ o . o . 0,76—0,63
OPAEHIKEB . . « + « « o ) 0,63—0,60
WBAT « o« v+ o o - 0,60—0,57
BEMEH . o o v 4 0 e e e e 0,57—0,50
CAHBOSENIEH . . . . . . . 0,50—-0,45
CHH . . 4 ¢ o o o o « o 0,45—0,43
BHOJIETOB « .+ + « + & . . 0,43—0,40

B obGmactra Ha audpaknuaTa U HHTEP(hEPEHIUATA
Ha CBETJIHHATA BBJIHOBAaTA TEOPHA HAIIBJIHO JOKa3aja
HECHCTOATEIHOCTTa Ha HIOTOHOBAaTa KOPIYCKYyJapHa
TEOpHA. '

dpenenr He camo OGACHMWI BCHUKH HaGiiogaBaHu
ABJICHUSA Ha AMQPaKLMA ¥ MHTepGEepeHIUua Ha CBET-
JIMHAaTa, HO BBb3 OCHOBAa HA BBJHOBATa TEOPHA H
ABJIeHNETO uHTepdepeHunss o6ACHUI NpaBOJMHEH-
HOTO pPasmpOCTpaHEHHE Ha CBETJIMHATA.

Haii-ronemusaT HeHOCTaThK Ha BBIIHOBaTa TCOPHA
Ha IOur u Ppenesn e To3H, Ye TA JONYyCKa CHINECTBY-
BaHETO HAa I'bBKAB €Tep 32 Pa3jiMKa OT NpEeRUIIHHTE
BB3TJIEAM 32 eTepa KaTo TEYHO WM rasoofpasHo

1 1 mukpoH (#k) ¢ paBeH Ha 0,001 mm.
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Ta510. EcTecTBeHO TakoBa AONyCKaHe € MOrpEIHO,
3aLI0TO KaK MOraT IIpe3 TBBPAMA eTep Aa Ce ABHIKAT
HeOecHute Tena. ToBa GHIa MEXaHMCTHYHA TEOPHA
3a ceersimHata. OGave BBIPEKH TO3H HEROCTATHK
(IpeABHA Ha HECHMHEHMTE. M NPEAUMCTBA B CpaB-
HEHHE C KOPICKYJapHaTa TEOPHUsS, KOSTO pasriexkjaa
CBETJIMHATA KAaTO IIOTOK OT YacCTHIM) KBM CpeZaTa Ha
XIX Bek BBJIHOBATA TEOPHA MOJyYMIa BceobIyo
HIpU3HaHMe.

3. ENIEKTPOMATHHTHA TEOPHS
3A CBETJIHHATA

W rtaxa BBIHOBATA TEOPHA 3a CBETJIMHATa MoGek-
JaBa B HayasoTo Ha XIX Bex KOpHmyCKysapHAaTa Teo-
pua Ha HioToH ¢ Ge3ynpeunara CH KOJIMUECTBEHA U
KaweCTBCHA TOYHOCT Ha CBOMTE TBBpaeHHsa. Ho xoiako
sapaBa ¢ O6mia Tasm mobGena? .

Ja cu crnoMHMM, 4Ye IJIABHMAT OoBojx Ha HroToH
NMPOTHB BBJIHOBaTa TEOpHA 3a CBeTJiuHaTa Ceie ymm-
caTa Ha MEXaHMYHA Cpefia — eTep — B MEXXAYILIa-
HETHOTO IIPOCTPaHCTBO. '

O1cTpaduxa nu To3u AoBox IOur m Mpenen?

Pa30upa ce, He. 3a TAX HMEHHO BBIHOBHTE CBOMH-
CTBa Ha CBeTJHMHATA Osxa OKas3aTEJICTBO 3a Chile-
CTBYBAHETO Ha eTepa. B npoabikenue Ha nemusa XIX
BEK QH3UIUTE Ce CTPEMENIM A2 HAMEPAT IPAKO JOKa-
3aTEJICTBO 3a CBIECTBYBAHETO Ha erepa. Ho Te3m
onuTH obave He JOBENH AO HHIIO.

CrnepoBaTesIHO MM HAM2 eTep, MM Toft mpuTe-
’KaBa CBHBBPIIEHO 0COGeHM, HeMEXaHH4YHM CBoMCTBA.

Ho eto ue BBLIHOBaTA Teopus 3a CBET/IMHATA IIO-
JlyuduJia H3BeHAXK HEOYAKBaHA MONAPEHIKKA B 06-
JIaCTTa Ha EJICKTPMYHUTE M MATCHHTHHTE sIBJICHHs. B
LIECTAECETTe TOAMHH H& MHHAJHA BEK H3BECTHHAT
aarymickn ¢usuk JI. MakcBen ch3majl HOBa TeOpHs
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32 eJeKTpOMarHUTHUTe ABjeHHA. IIpenumnnte Teo-
PHMH 33 €JIEKTPOMarHWTHUTE sIBJICHMsI IpUEManH, dYe
€JIEKTPMYHMTE M MArHUTHMTE IOJIeTa Ce PaslpocTpa-
HSIBAT MHUTHOBeHO. Hal-Ba’KHMAT HM3BOJ OT HOBaTa
TeopHA Ha MakcBeJsI ce ChCTOM B TOBA, Y€ €JICKTPHY-
HHATe M MACHMTHHTE IIOJIETA CE€ DPasIpOCTPAHABAT C
Kpalfua CKOPOCT BBB BHI Ha €JICKTPOMarHUTHH
BBJIHK. B €JeKTPOMarHUTHHTE BBHJIHM HMA €IHO-
BPEMEHHO €JIEKTPHYHO IOJIC H MarHMTHO NOJIE.

3a eCTeCTBOTO HA €JIEKTPOMarHHTHHUTE BBJHHU Ce
nobuBa Hali-BspHa NpeACTaBa, KAaTO Ce pasriefa
obpasysaneTo Ha PaJMOBBJHM OT aHTEHATA Ha BCAKA
OpeaBaTe/Ha CTaHIMA. B NpOBOJHMKZ Ha aHTeHaTa
BB3HHKBAT TPENTEJIHUBH [ABHIKCHHA HA €JNCKTPHUHH
TOBapH C YECTOTa, ONpEJe/sHa OT IeHepaTOpPHATA
ypenba. Or ¢usukaTa € M3BECTHO, Ue aKO EJIEKTpHY-
HHUTE TOBapH Ca HENOJBIDKHH, CBIIECTBYBa CaMo
€JIEKTPUYHO II0Jle. AKO €JIEKTPHYHHTE TOBapH ‘3a-
IOYHAT JIa Ce JIBHYKAT, TOBA O3HAYaBa, Y€ C¢ € NOABUII
€JIEKTPHYEH TOK, a 3aeJHO C HEro BBH3HUKBA U Mar-
HUTHO Tojie. B To3m ciiyuait eJIeKTpMYHOTO M Mar-
HUTHOTO II0JIe Ca CBBP3aHH IHOMEXY CH II0 M3BECTEH
HauymH. O6aye BpB3KATa MEXY €JIEKTPHUHOTO H
MarHMTHOTO IIOJIe He ce M3uepiBa camo ¢ ToBa. Cb-
INeCTBYBa M [pyra TfACHa BPB3Ka MEXIY €JIEKTpHY-
HHTe M MArHUTHUTE IIOJIeTa, aKO Te3Mm IoJIeTa ca
IIPOMEHJIMBH: BCAKO M3MEHEHHE HA €JIEKTPHYHOTO
oJie MpeaU3BHKBA Bb3HHKBAaHE HA MAarHMTHO IIOJIE
1 o6paTHO, BCAKO HM3MEHEHHE HAa MATHHTHOTO IIOJIE
npeAU3BHKBa BBH3HMKBAHE HAa CJIEKTPUYHO IOJE.
BBpxy BB3HHKBAHETO Ha €JIEKTPHYHO II0JI€ IPK BCAKO
H3MEHCHHE Ha MAarHHTHOTO II0JIe C€ OCHOBaBa H3BECT-
HOTO SBJIEHHME eJIEKTpOMarHuTHa uHAyknusal. Ilo-

1.Bncx’rpomamma1~a HHEAOYKIIHA CE€ 3aKJIIoYaBa B TOBa,
Yye OPH M3MEHCHHE HA MArHHTHOTO IIOJIC BBL3HHUKBA - €JICKTpH-
YHO II0JIe, KOETO neﬁcrayaah OKOJIHHTC NPOBOOHHIIH KaTO
LTEKTPOABHIKEIA CHJIA, :
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CoyeHaTa B3aMMHA BpPB3Ka MENKAY ENEKTPHYHOTO H
MarHMTHOTO IIOJIe Hrpae TOJIKOBa IIO-ToJIfAMa poJid,
KOJIKOTO MO-G'bpP30 Ce M3MEHAT Te3W IoJieTa. TaKuBa
CBBP3aHN IIOME)KAY CH IIPOMECHJIMBH CJICKTPHYHU H
MarHUTHM II0JIeTa CE HApMYAT €JIEKTPOMAarHUTHO IOJIe
MM €JIEKTPOMArHWTH2 BBJHA. 1BH KaTOo B aHTEHATA

Esexmpuvecwa cana

il ;
Ui

Maexumua curx

[Tocoxa wa
Pacnpocmpa retie

@uz2. 16, EneKTpOMaTHHTHa BHJIHA

€JIEKTPMYHHUTE TOBAPH CE JBMXKAT YCKOPEHO, TO OKOJIO
IpOBOJAHMKA HAa aHTeHaTa TpaAbBa [a CHBIECTBYBa
H3MEHAIO CEe €JIEKTPHYHO IIOJIE.

ToBa U3MEHALIO Ce EJICKTPHYHO II0JIe Ch3JaBa
MarHuTHO nojie. Taka BB3HMKBA €JISKTPOMAarHMTHA
BBJIHA, KOATO CE€ paslpoCTpaHABa BCE MO-jajiede OT
aHTenara. CleoBaTeJHO €JEKTPOMAarHUTHATa BBJIHA
ce CBCTOM OT IIDOMEHJIMBO. €JIEKTPHYHO TIIoJie H
IPOMEHJIMBO MAarHATHO TNOJIE, CBBP3aHH IIOMEMKAY
CH, TpH KOETO CBhINECTBYBaHETO Ha €IHOTO IIoJIe
3aBHCH OT JAPYTOTO.

JIBeTe moJyieTa Cé MEHAT HNEPNEHAUKYJIAPHO EIHO
Ha JIpYro M NEPIEHOUKYJISIPHO HAa IIOCOKAaTa HAa pas-
NpoCTpaHeHHeTo Ha BBIHarta (dur. 16).

CKOpOCTTa Ha2 DasIpPOCTPAHEHHMETO Ha IIOJIETaTa
HIM Ha €JIEKTPOMAarHUTHATA BBJIHA B MPasHo' Npo-
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CTPaHCTBO ¢ HM3umcnena. Ts e HanbiHO ofipene-
sena — 300 000 xm/cex. .

Bbs Bpemero Ha MaxcBen ckopocTTa Ha pasnopo-
CTPaHEHHETO Ha CBETJIHMHATA B IIPa3HO NPOCTPAHCTBO
6una Beye onmMTHO u3Mepena. Ts1 ce okasana ChHIIO
300 000 xm/cex. Tlonmyummo ce YAUBHTEIHO CHBIa-
JEeHHE HA CKOPOCTTa Ha Pa3[pPOCTPAHEHHETO Ha CBeT-
JIMHATa CBC CKOPOCTTA HA pasNpOCTPAHEHHETO Ha
€JICKTPOMAarHUTHUTE BBJHU B NPA3HO MPOCTPAHCTRO.
Emmaxeure ckopocTu manm ocHoBamme Ha Makcsen
. Aa HanpaBH B 1864 r. 3axioueHHeTO, Ue CBETIMHATA
€ CJICKTPOMarHUTHH BBJIHM. EJleKTpOMarHuTHHUTE BBJI-
HM, NpEACKAa3aHM TEOpETHYEeCKH oT Makcpes, Ouiuu
MOJIYYCHH ONMTHO M H3CJCIBAHU MOAPOGHO OT 3Ha-
meHuTHs pusuk Xenpux Xepu B 1888 r. Te mocuy-
JKMJIH 332 OCHOBa Ha pajMoTO, H306peTeHo oT Be-
Jukus pycku ¢usux A. C. ITonmos B 1895 r.

Ilpu cBomre omuTn Xepu He CaMo IOJIYUHII eJIeK-
TPOMarHUTHH BBJHH, HO U BBH3NPOH3BEN C TE3M
BBJIHH BCHYKH SBJIEHHS, NPUCHIIHA HA CBETINHHUTE
BBJIHM. KaKTo CBeT/IMHATA €1TeKTPOMATHHTHUTE BBJIHK
o6pasyBar ,,ceHKH® 3ax K06pe OTpa’kaBaLIX METAJIHK
IIPEAMETH, IOJJIAaraT Ce Ha OTPa*KEHHE W NpedyylBaHe
H C¢ NOAYHMHABAT HA SABJCHUATA AUDPAKUMA H
vHTepepeHIHs. :

Ipamamen ycmex B u3ciegBameTo Ha eneKTpo-
MarHMTHHTE BBJIHHM JOCTHI'A M3BECTHHAT PYCKHM (u-
suk II. H. Jle6enes, xoiito B 1895 r. monyuasa mo-
CpeacTBOM BHOPAaTOpDH MHJIMMETPOBH BBJIHM (C OABJI-
KHUHA 6 mu). Tesn MO-KBCH B CpaBHEHHe C MOJyYe-
HuTe oT Xepll BBIHH, KAKTO TOM caM TMHCaN, ,,0HJIH
no-6/IM3K0 [0 MNO-ABJCHTE BBJIHH HA TOIJIMHHHUSA
CIEKTBD (T. €. [0 MH(pauepBEHHTE), OTKOJIKOTO MO
€JIEKTPUYHHTE BBJIHU, KOUTO NI'BPBOHAYAIHO HU3-
nonsyBan Xepu“. C tesu BBaum II. H. JleGenen
TOJTyYHJT BCHYKH ,,ONTHYECKH ABJICHHS — WHTEp-
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depeHuus, OTpaYKeHHe, MPEUYNBaHe H JaXKe ABOHHO
MpeYynBaHe B CEPHH KPHCTaJIH.

Onurure Ha Xepn, AOKa3BalM CHHIECTBYBaHETO
Ha EJICKTPOMArHMTHUTE BBJIHM, KOHTO CE€ pasnpo-
CTPaHsABAT CBC CKOPOCTTa HAa CBETJIHHATA, MOCITY>KIIH .
KaTO CHJIEH JOBOA B IIOJ13a HAa EJEKTPOMAarHMTHaTa ’
Teopusl 3a CBeTJIMHaTa. SIBJIEHHATA, IIOJIyYeHH NpH
€JIEKTPOMAarHUTHHTE BBJIHH, CE OKa3aJlH aHAJIOTHYHH
Ha ABACHHUATA, NOJIyYEHH NPH CBETJIMHATA, U C TOBA
OKOHUATENHO OHIa YCTaHOBEHA €JIEKTPOMAUHHTHATa
CHIMHA Ha CBETJIMHATA, ITOHE)XKE PasIpOCTPAHEHHETO
Ha €JIEKTPOMATHMTHHMTE BBJIHM H300I0 HE H3UCKBA

KaKBBTO M JIa € e€Tep, IIOHE)KE TE3H BBJHH HE Ca
MCXaHHYHH.

4, CKAJIA HA EJIEKTPOMATHHTHHTE BBJIHH

Kpast Ha XIX Bek GuBa 03HaMeHyBaH C GeleskuTO
OTKpHTHE, HamnpaBeHo B 1895 roauna oT HEMCKHA
¢nsuk Prontren. Tolt OTKpuBa JTBYH, YHETO SCTECTBO
Olfe ABACO BPEME OCTAHAJIO HEACHO, IOPagU KOETO
Te GMBAT HapeyeHH XUKC-Ib4u. Cera Tesm JNIBYH Ce
HADHYAT PEHTTCHOBH JIBYH.

Cne 3apy XHUTE YCHIMsi HA MHoro ¢usunu Guiiu
YCTaHOBEHH CBOMCTBAaTa Ha PEHTIEHOBHTE JIBYH. Te
ce OKa3aJid AHAJOTHYHH Ha CBOMCTBaT4 Ha CBETJIM-
HaTA M Ha JPYTUTEe eJIeKTPOMATHUTHH BBJHH. Pent-
reHOBHTEe JIbYM C€ TNpeuyynBaT NpPH INPEMHHABAHETO
UM IIpe3 BEILEeCTBO, IPH IIPEMHHABAHETO MM IIpE3
KpHCTamu ce Ha(moapa SBJICHUETO AUGpaKIua
U T. H. Ilo TakbB HauMH OMJIO JOKA33aHO, Ye PEHT-
TeHOBHTE JBUM IPEACTAaBIABAT CBIIO €JIEKTPO-
MATHUTHH BBJIHM, HO IO-KBCH OT BHMJAHMAra CBET-
JIMHA. »

Te3u JrbYM UMAT CBOMCTBOTO /1a IIPOHHKBAT ¥ IIPE3
Henpo3payHy_BElLIECTBa M 3aTOBA €A HAMEPHJIH NpH-

61

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5

JIOXKEHHE B pasiMyHM O0JIACTH HA TEXHMKATAa, KAKTO
M B MeAMIUHaTa. Majko no-KeucHo, B 1896 roauma,
Bexepen oTkpuBa rama-J'bUHTE, KOMTO MMaT OLLE IO~
MaJIKa JBJDKHHA Ha BBJHATA OT PEHTTEHOBHTE JIBUM.
Tama-TBuUNTE CBHINO MPOHUKBAT IIpe3 HEIPO3pauyHy
BEIIECTBA KAKTO PEHTTEHOBUTE JIBYM, HO CE€ MOJy-
yaBarT II0 Jpyr Ha4YHuH, 32 KOeTO Iie 6bJe Ka3aHo MaIKko
mo-nony. M3BecTHHTE -IOHACTOAIIEM - eJIEKTpOMAr-
HHTHH H3JIBUKK (JTBUEHHA) MOXKE Ja ce pasIpe-
JeJIAT N0 JBJDKUHATA HA BBJIHATA HJIM O YeCTOTaTa
CH B fameHata Ha ¢ur. 17 ckama Ha enekTpomar-
HHTHUTE BBJIHM. .

Cxanmara, kakTo ce Bwkia or ¢ur. 17, e pasgue-
JICHa Ha HsKO0JKO obnactu. TpsabBa ga ce uma npen-
BHJI, Y€ TOBa JCJICHHE € IIPOM3BOJIHO ¥ HE CBHBCEM
crporo. To ce 0CHOBaBa IJIABHO HA METOMTE 32 1OJIY-
JaBaHE MJIM OTKpHBaHe (IPOABIBaHE) HA M3IIHLUKHTE.
OGaue BBRJIHK C elHA ¥ CBIA TBLIDKHHA MOXKE 13 Ce
noJIy4aT IO pasiuyHM HAuMHH. Hampumep rama-
JIBYUTE, KAKTO € H3BECTHO, CE€ H3IYCKAT OT aTOMHHTE
spa, HO EJEKTPOMAarHMTHY H3JIBUKH CBC ChIUaTa
ABDKMHA Ha BBJIHATA MOXKE Jia Ce IOJy4aT H B
PEHTTEHOBHTE TPBOH.

PeHTreHOBHTE THUM BH3HHKBAT IIDH 6ombGapnupane
Ha TeXXKH enemeHTH (Boidpam, moiubaeH) OT eyek-
TPOHH, KOMTO Ce OBHJKAT C IOJIAMA CKOPOCT. AKO ce
YBEJIHYM CKOpOCTTAa Ha OombapXupamure eJrek-
TPOHH, yBEJIHYaBa Ce YeCToTaTa (HamassiBa ce IbJI-
JKMHA4TA Ha BBJHATA) H DEHITCHOBHTE JIBYH HpeMHU-
HaBaT B obiacTTa Ha rama-ipumre. Bropu mpmmep:
YATPaBHOJIETOBOTO H3JIBYBaHe C ABIKMHA Ha BBJI-
Hata 10-® cu BB3HMKBAa mpu rasoBo M3NpasBaHe,
HO TO MOXX€ Jia C€ IIOJIyYH M B peHTreHoBa TpHGa.
Tpabsa ma ce uMa npensug, 4e cBoiicTBaTa Ha W3-
JTBYKUTE HE 3aBUCAT OT METOJA HA IIOJIyYaBaHETO MM,
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1 Duz, 17. O6my cnEKTBD HAa €NEKTPOMATHWTHHTE B'BJTHH :

A — H3ITHLYKU OT TEMCPATOP HA NpoMennMB TOK, B — o6macr: Ha pagonpenasagero, B — KbcH panuo-
Bbaau; I” — ynTpakbeH pagnosmand, J — nndpaueppenH nbud, E — Buguma cBeTnHuA, MK — yn-
TPABHOJIETOBH bYW, 3 — PEHTreHOBH IBYH, — rama-Inpud, K — KOCMUYHH NIBIH

£9
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a Ce ONMpEeASJIAT CaMo OT NBDKMHATA Ha BBJIHATA HM
(ot uecrorara). ~ :

Haupsure 32 M0JyyaBaHe HA €JICKTPOMArHUTHH BhJI-

HM ca TBBDAE PasiMuyHM. BhumHmTe, Karo ce MoOuHe
OT PaJHOBBIHATE M CE CTHTHE [0 MH(pauepBeHHTE
. JTBUM, MOXKE A3 C€ IONydyaT IO-YHCTO EJIEKTPUYCH
meT. O6aye B MO-roJAMATa 4yacT or HHbpauepBeHATa
06acT NBIDKMHMTE HA BBJIHHMTE Ca MHOI'O M&aJIKH, 32
Aa ce TeHEePHpaT OT JIEKTPHUHH TPENTAMIH KPBroBe,
M OCHOBHHAT CHEKTHP Ha HMHGPauepBEHOTO H3/IbUBAHE
ce mojydyaBa NpY H3THYBAHETO HA HArPETH Teja.
Iopanu ToBa HHGPAYEPBEHOTO H3IBYBaHE C¢ Ha-
pHua yecTo ToImMHHO. To 3aemMa 0GNAacT OT CHEKTHpa
npubmsaresmo or 0,76 mo HAKOJIKOCTOTHH MHKPO-
Ha, JIOKAIA MEXKXY 4YEPBEHUTE IBYM OT BHMMATA
4acT Ha CHEKTHPa M YJITPAKBCHTE pamuoBmHM. Ilpu
IOBHMIIABaHE HAa TEMIIEpATypaTa HA HarpsaToOTO ~TAJIO
BBH3HHKBA HM3THUYBafHe, CHOTBETCTBYBAIIO HA BHIU-
Mara 4acT Ha cnexTbpa. OT neyms CHeKTBhD Ha €JICK-
TPOMATHHTHMTE BBJIHM 4acTTa, 3acTa OT BHIUMATa
CBemIMHA, € TBBPAC Majika. T3 CBOTBEICTBYBA,
KAKTO BeYe Ce Kasa Io-rope, Ha 0o0XBaT OT eJICKTPO-
MaCHWTHH BBJHH, jJexan Mmexay 0,4 u 0,76 mu-
KpOHa.

CeeTymHAaTa, KOATO BB3HHKBAa NPH TIOPEHETO HA
eJICKTPUYHATA JBra WIY B KBapHOBHTE H YKHBAYHHTC
JIAMIIA, CBABPYKA KAKTO BHJMMH, Taka M YJITPaBHO-
JCTOBH JIbuM. YJITPABHOJIETOBHTE JBYH, KaKTO BEUC
Gemre orfensi3aHO, Ce IPENOKPHBAT OT PEHTICHOBMTE
JTBYH. '

IIo mBapmecerTe FOAMHM Ha CETallHMA BEK IO CKa-
JIaTa Ha €JIEKTPOMATHMTHHTE BBJIHA HAMAINC IPEno-
KpUBaHms, a Jake ocraBaxa mpasmu Mecra. Ilo-cme-
MMAHO MEXAY PpAgUOBLIHMTE M HH(payepBeHUTE
UM WMalle NpasHHWHA. Tasd npasHuHa Oeme 3a-
NLIHeHa oT CcBBerckHA ¢msmk A, Al Tnarones
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ApxanueB, KONTO NHOJIyuYH €NEKTPOMATHUTHH BbLJIHH
¢ IBIDKMHA HAa BBJHATA OT 1 cm mo 0,10 mwm.

O6xBaTBT OT €EJIEKTPOMAaTHUTHH BBJIHH, KOUTO
BKIIOYBa uH(}pauepBeHarta, BUAWMATA M yJITpa-
BHOJIETOBaTa 06JacT, ce Ka3Ba onTuuyeH obxmar. Ile-
JIMAT ONTHYEH o6XBaT MOXKe Ja ce obequHM mom o0-
1IOTO Ha3BaHMeE ,,cBETIHHA . ETo 3amo0 mog cBeTIMHHO
H31pYBaHe B Opjelle e pa3GupaMe U3JIBUBAHETO B
uH(pauepBeHaTa, BHAUMATA M YJITPaBHOJIETOBATA
obnacr. M TpuTe BuIa JIBUYN Ce M3MYCKAT OT ATOMHTE
M MOJIEKyJWTe Ha BEILIEeCTBaTa, 3a KOETO IIe ro-
BOPHUM NO-J0JTY.

M Thit cBBpemenHaTa (Qu3HKa Ce 3aHMMaBa CBC
CKajla Ha €JICKTPOMarHUTHHTE BBJIHM, oOxBallaiga
Jocra mmpoka obmacr. Tesum BBIHH ce mosyuasar
0 Pa3NMYHM METOAM, OTKPHBAT Ce CBHINO IO pas-
JIHYHM METOOH, HO MMAT €JUHHA eJIEKTPOMATHHTHA'
CBIMHA, Pa3NpPOCTPAHABAT C¢ B IPAasHO IIPOCTPAH-
CTBO C €HAKBA CKOPOCT M C€ IOAJaraT Ha Au(paKIus
u uHTepdepeHnud.

Bu Moryo ma ce momuciy, ue C yCTAHOBABAHETO HA
€JICKTPOMarHMTHATA CBIMHOCT HA CBETJIMHATA BBJI-
HOBATa TEOPHA OKOHYATENHO BB3THPIKECTBYBAJA.
O6aue wncropuara NpPORBIDKMIA. ToBa TEPIKECTBO
Ce OKasajgo KpaTKOBpeMeHHO. OTKputH OHIH pe-
Auna sIBJICHUA, KOHTO MOXKEJIO a 6bJaT 06ACHEHH
CaMO aKO C€ MPEINOJIOIKH, Y¢ BBJIHHTE HMAT CBOM-

. CTBaTa Ha oThAeNHN yactanu. Ho saroBa e rosopum
B CiaeABamus pasgeln. ’

5. CBETJIMHHH KBAHTH
¢H3HIIHTC OTKPHJIH BE SIBJIEHUA, KOUTO HE MOIJIH
Aa OfACHAT C eJIEKTPOMATHHTHATA TEODUSA 33 CBET-
JIHHaTa, T. €. C HPEOIIOIOKEHUETO, Y€ CBETJINHATA
npeacraBlisiBa CJICKTPOMarHuTHY BBJIHHU. H'BpBOTO
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OT TESH ABJICHUA € U3BLYBAHETO OT a6COIIOTHO YEPHH
TeJIa IPM PasIUYHU TeMIepaTypu. AGCONIOTHO YEpHO
TANO BHB (pU3HKATA Ce HApHya TAJIO, KOETO HAII'BJIHO
NOrJIbINA INAaJaliuTe BBHPXYy HEro NBYH, KAKBATO H
na 6bae ABHKMHATA HA BHJIHATA UM, M KOETO NpH-
TeXKaBa Hali-rojiAMa CHOCOGHOCT KBM M3IBUYBaHE.
B npuponara HAMa TeNa, KOUTO HAI'BJIHO Ja NOTIbIAT
BCHUKM JIHYM, KOMTO NafiaT BBPXY TAX. Halt-cmimo
. NOITBLIAIK €4 CaKANTE, IJIATMHOBATA UEPHHIIKA H
6ucmyToBaTa UepHWIKA — TE IOITBINAT OKoNo 98%/, -
OT majamaTa BBPXY TAX CBETJIMHHA eHeprua. AG-
COJIIOTHO YEpHO TAJIO MOXKe obaue Ha ce Ch3Jajie u3-
KycTBeHO. M3KyCTBEHO Tsa)0, NpuOIMkapaiio ce
Hal-MHOro 10 aGCOIIOTHO YEPHOTO TAJO, Omio npen-
JIOKEHO 332 NPBB I'BT OT H3BECTHHA DYCKH (H3MK
B. A. MuxencoH. 3akoHuTe 3a H3JIBYBAHETO OT
a6CoMOTHO YepHOTO TANo ca m3yueHu nobpe. Ero
3aI0 H3ITHLYBAHETO OT pegulla HarpeTH Teja ce
npHeMa ¢ M3BECTHO IPHOIMKEHHE 32 IOAYMHSIBAILIO
ce Ha 3aKOHHTe 3a a0COJIIOTHO YEpHO TAJIO.
Mpmuoro6po#iHuTe ONHTH Aa Ce YCTAaHOBM 3aKOH 33
U3TBYBAHETO OT a6COJIIOTHO YEPHO TANO BB3 OCHOB2
Ha BBJIHOBATA NPEJACTABAa 32 CBETJIMHATAa HE CE yBeH-
yamu ¢ ycnex. PesymraTuTe OT ONMHTHTE HE OTroBa-
pAnn Ha ‘TeopuaTra. B 1900 ropuHa HEMCKHAT
yueH M. IInaHK DpensioyKui CMesnaTa uAes, 4e OCBEH
BBJIHOBH CBOMCTBA CBeT/IMHATAa TIPHUTEKABa K KOp-
NycKyJiapHE CBoMcTBa (cBoMcTBa Ha uacrumu). Bro-
cnegcTBHe Tasm uaea Ouna MOTBBPACHA ONHTHO.
KoprmyckynapHETe CBOMCTB2 Ha CBETJIMHATa Ce
u3pa3ABaT B TOBAa, Ue IIPA BCHYKH B3apMOJeHCTBHA
C BCHIECTBOTO CBETIMHHATA CHEPIHA CE NOrBINA H
H3OYCKa HA OTACIHA ,,KBCUCTA"; HAPCUCHH KBAHTH WM
doroun. ITomyuerara or IInaHK 3aBUCHMOCT 33 MS3-
JBYBaHeT0 OT aGCONIOTHO YEPHO TANO BBS OCHOBA
Ha HEroBaTa HAes, We CBETAWHATA C¢ HIMycKd Ba
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»Kbcuera® (mopnuu), CHBHAgHANa M3KIIIOUHTEIIHO
TOYHO C ONUTHHUTE NAaHHHM. Ta3u 3aBHCHMOCT Ce W3-
TMOJI3YBA U NOHACTOALIEM. '

BTopoTo siBNeHME, KOETO He MOIJIO oa ce obsicHu
C CJIEKTPOMATHHTHATA TEOPHMA 33 CBETIMHATA, OHIO
TaxKa HapeYeHMAT PoToeIeKTpHUeH edeKT, U3CHeIBaK

%

<,
o, o,

Duz. 18. Cxema Ha OMTA 33 H3yyaBake
Ha doroedeKTa BBHB BaKkyym ’

Ha¥-I'BJIHO 32 MBPBU NeT .B 1888—1890 r. or mpo-
‘pecopa B MockoBckus yuusepcurer A.I'. CToseToB.
Ceumocrra Ha (oToedexTa, KaKTO e H3BECTHO, Ce
CBCTOM B H3JIMTAHE HA EJIEKTPOHH OT METAJIHTE MOJ
MeHCTBHETO Ha CBETIMHATA. Te3M €NEKTPOHH HOCHT
Ha3BaHHETO (oToeneKTpoHH. B mcropmara ma dn-
3uKaTa (OTOe(EKTHT M3HIPA BaXKHA DOJIA, IOHENKE
Mpeau3BHKa pA3KAa IPOMSHA Ha BB3rJeAuTe 33
€CTECTBOTO Ha cBeTiMHaTa. OcBeH TOBa (hoToedek-
THT HAMEPH IUMPOKO NPUIIOXKEHHE B TeXHMKarta. Ha
(bOTOCNIEKTPHYECH NPUHLMII Ca NOCTPOEHH U3BECTHHATE
Ha BCHYKH ypenu — cdoToenemenTure. '
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3a u3scnensane Ha aBjeHueTo (doToedexr Crone-
TOB M [QPYTHTE H3CJEN0OBATENI HIMOJI3YBaJIM CXe-
mara, ToKasana Ha ¢mur. 18.

IIse meramum miaoukn A (amop) u K (xaroxm) ca
MOMECTEHM B CBbJ; OT KOMTO € H3TerJIeH [0 KpaliHa BB3-
MOYKHOCT BB3XYXBT C I ¢GIBCKBAaHETO HA €JICKTPO-
HHTE C MOJIEKYJIMTE Ha Bh3[yXa [Aa He BHACH YCJIOKHe-
HuS B HabI0QaBaHUTE sSIBJICHHA, 4 CHINO, 32 Aa Npea-

‘ nasqar ot oxkuciasBane mioukute 4 u K. ITocpeacrBom
GatepusaTa B Mesky ITIOUKHUTE Ce CH3/IaBa OTCHIUAIIHA
pasinka. AKO IJI0YKaTa, CheAMHEHA C MUHyca Ha GaTe-
PHATA, C€ OCBETH C YJITPABHOJIETOBH JIbYH IIPe3 Hpo- .
sopueto O, HaNpaBeHO OT KBapll (IIoHe>ke 0GMKHOBE-
HOTO CTBKJIO 3aJIBPKa YJITPAaBHOJNETOBUTE JIbUH), BbB
BepHraTta Ha GaTepusATa IUe NpoTede TOK. TO3H TOK ce

" u3mMepBa ¢ rajsaHoMerbpa G. YCTaHOBEHO €, U€ IOX
neHCTBHETO HA CBETIMHATA MiIoukata K OTAENA elleK-
TPOHH, KOMTO NOJ BIHIHHE HAa €JEKTPHYHOTO IIOJIE
mexay mnouxute 4 u K monaraT KuM Iutouxarta A.
EneKTpOHHMAT NOTOK IPEACTAaBJIABA HMEHHO TOKBT,
YUATO CHJIA CE OmpeAecisa OT GpoA Ha EJCKTPOHHTE,
KOUTO CBETJIMHATA OCBO00IK/IaBa 32 €UHHIA BpeMe.

IIpn omurure Ha CroseroB miouxkatra K Oumma ot
OUHK, Ko#iTo maBa (oroedeKT caMmo HPH OCBETABaHE
C ynTpaBHOJIETOBH JIbuH, IToHAaCTOsIIEM Cd M3BECTHM
MHOIO BelleCTBa, nposaBABaimu (oroedext mpu 06-
JTBUBaHe He CaMO C YJITPaBHOJIETOBH JBYH, HO M C
BHJIHMHK M JAa)ke ¢ nHbpadyepBeHH JIBYH. )

Ilpu uscnenBaHe Ha ¢oToedexra ce HIACHUIH
CJIEMHUTE 3a8KOHOMEPHOCTH ! .

1. Me>xay HayaJOTO Ha OCBETABAHETO Ha IUIOY-
KaTa ¥ MOMEHTa HAa II0OABABAaHETO HA €JICKTPOHM

-mama 3safenerxumo 3aKbCHeHue. OnuTHTE, HAampa-
BeHH HANOCJEXBK, [IOKa3BaT, Ye BPEMETO MEXy Ha-
YajoTO Ha OCBETABAHETO M IIOABSBaHeTO Ha ¢oro-
Toka He Hagmuuapa 10-° cex. :
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2. Hafi-ronsamata Ckopo¢T Ha w3nuraumre dboto-
€JICKTPOHH HE 34BHCH OT MHTEH3HTETAa HA CBETJIH-
HaTa, a ce onpenesia M3KIIOYUTEIHO OT NBJDKHHATA
Ha cBeTiMHHaTa BBJHA. C JpyrH aymu, KakTo H fa
CC MEHHM MHTCHSHTETET HA CBET/IMHATA, IOABABAT Cé
€AHaKBO OBP3H €JIEKTPOHH, CTHIa ABJDKMHATA Ha
BBJIHATA Ja OCTaBa NOCTOSHHA.

3. BposaT Ha u3NHTaIMKTE ¢boToeeKTpOHH € mpo-
TMOPIMOHAJIEH HA HHTCH3MTETA Ha IIaJallaTa CBeET-
/mHa. TosM 3aKOH ce CmasBa TOJKOBA TOYHO, e
6poAT Ha M3NUTAILMTE EJIEKTPOHH MOXKe 1a CIIY)KH 3a
MEpHJIO Ha HHTEH3HTeTa (CHJIaTa) Ha CBeT/MHATa. Tasu
3aKOHOMEPHOCT Ce H3MOJI3yBa LIMPOKO B CBET/IMHHATA
TCXHHKA 33 M3MEPBaHEC HMHTCH3UTETA HA CBETJIHHATA.

4. AKo ce yBesMuaBa ABIKMHATA HA CBETJIHHHATA
BBJIHa, CTHra Ce N0 TaKaBa IBIKHMHA, NPH KOSTO
¢poroeekTsT u3uespa. Tasu ABIKMHA ce Hapuua
TpaHHYHA ABJKHHA HR BBHJIHATA.

Bcuuxn Tesu sakoHH MOjKe 1a ce OGSCHAT NpocTo,
aKO INPEAIIOJIOKHUM, Y€ CBETJIMHATA Ce€ MOrNBIA Ha
OTACHAHH KBCYETA (IOPHMH), HAPEUEHH CBETIMHHU
KBaHTH Ui Qoronn. Enepruara ma Bcexu oraenen
CBETJIMHEH KBaHT (GoTOH) ce Hamupa mo dopmyata:

- g=h.v.

B T03n u3pas % e mocroamna Benmuuna, paBHa Ha
6,62.10-27 ® epe.cex.; v e UecTOTaTa Ha CBET/IMHHHTE
BBJIHH.

BpB3kara MeXy uecTOTaTa M ABJOKMHATA Ha CBeT-

JIFHHATa BBJIHA CE U3Pa3sBa ChC CIICIHATA 3aBHCHMOCT:
[
=1,
KBIETO ¢ € CKOPOCTTA Ha CBET/IMHATA, paBHa Ha
3.10%0 cujcex. :
OT Te3n u3pasu ciefBa HIBOLLT, Ye ABA CBETIIMHHY
YA C PA3JMYHA OBJDKHMHA Ha BBHJIHATA Ce pasnu-

JaBaT €AMH OT APYr N0 eHeprusaTa Ha. ¢ortona. ITo-
. 69
Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5

\ .
Masika eHeprus UMAT (POTOHHTE, KOHTO CHOTBETCTBY-
. BaT Ha JaJICYHHTE MH(paYepBeHH JIHUH, 4 3HAYUTCIHO
mo-rojisima — (POTOHMTE, KOMTO CHOTBETCTBYBAT Ha
c
A
JIECHO MOMKE [a Ce M3uMCiaM, ue Ha HHbpauep-
BEHHTE THUYM C ABDKMHA Ha BBiaHata A=0,8 mn-
KpoHa (T. €. JIeXKaIlld IMOYTH Ha TpaHMIATa C BH-
mumaTa o6yacT) oTroBaps eHeprua Ha  (oToHA
€=2,5.10-12 epra=1,56 e6', Ha BHOUMHUTE JIBUHM,
JIe>Kalq¥ Ha TPaHMI@Ta C YJITpaBHOJeToBaTa 06JiacT
¢ IBIDKMHA Ha BBiHarta A=0,4 MHKpoHa, OTroBaps
eneprus ¢ =5.10-12 epra =3,14 es u Ha yJITPABHONIETO-
BHTE JBUM C ABDKHHA Ha BBaHata A=0,1 MHKpOHa
otroBapsi emeprua €=20.10-12 epra=12,5 es. .
Ia pomycHem, ye BBPXy HAKOe TAJIO Maja CBET-
JIMHEH TOTOK C ABJDKHHA Ha BBIHATA A, T. €. DOTOK
OT CBETJIMHHH KBaHTH C €HEprus, paBHA Ha h.v. A3-
BECTHO €, 4Ye METAIHTe CHIBPIKAT MHOTO CBOGOIHM
€JIEKTPOHH M IOpPajM TOBa ca A00pU NMPOBOAHMUM HA
eneKTpuyecTBoTOo. CBOGO/HMTE €ICKTPOHM Obaue He
MOTAT CaMOCTOSITEJIHO f[a HamycHaT MeTama. 3a Ja
HANyCHEe MeTana, CBOOOMHHAT €JIEKTPOH TpsiGBa [na
H3BEpmM pafoTa 3a INpeOAOJABaHe HA CHJIMTE,
KOMTO I'0 3aJ’BpiKarT.
3a BceKHM MeTas Tasu paboTa He H3/IHM3a H3BBH
HAII'bJIHO ompeesieHd rpaHunu. Hanpumep 3a ne3us
T ce Hamupa B rpanunure ot 0,7 a0 1,36 es, 3a mo-
nubmena — ot 3,2 mo 4,3 es, 3a LWHKA — OT 3,2 o
4,1 es, 3a xenssoTo — oT 3,9 mo 4,8 e6 uT. H. Axo

yIITpaBHONETOBUTE ABUH. OT CHOTHOLIEHHETO e=h

1 33 egUHUNA €HEPTHA B ATOMHATA QUIUKA € IPHET EJCK-
TPOH-BOATHT (¢6). EAMH €JEKTPOH-BOAT € KMHETHYHATA €HEp-
I'MsA, KOATO IIOJyuaBa €JHWH EJEKTPOH IIPH MPEMUHABAHETO MYy
pe3 YCKOPHABALIO €JICKTPHUHO TMOje C MOTeHNMajgHA DAIHKA
€IHH BONT.

1 ¢6=1,6.10—* epra=3,82.10—* xaa.
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CPaBHHM NIpHBENeHUTE LH(PH, IIe BHAKUM, Ue HAIPHMED
DUHKBT e npoaBsaBa GoToedeKT CaMo aKo IBIDKH-
HaTa HA BBHJHATA Ha IIAZlalHaTA CBETJIHHA JISXKH B
yarpaBsuosieroBara obnact (mox 0,3 MUKPOHa, KAKBHTO
qpun e ynorpe6an npu cBoa onut Croseron). Ife-
suaT me npoaBaBa’ doroedekT  He camo mox neit-
CTBHETO Ha YJTPABHOJICTOBHTE JILYM, HO M IOX fel-
CTBHETO Ha BUAUMUTE ¥ HHGpauepBeHUTE JIbYM. BEpxy
doroedexra e ocHOBaHa paboTaTa Ha GOTOETIEMEHTHTE.
dotoeekTsT ce 006ACHABA JIECHO C KBAHTOBATA
CHIHHA HA CBeT/IMHATa, HO HE MOXKe Ja ce obscHu
CaMo C BBJHOBATA TeOpHA 3a CBEeTIHMHara. J[leficTBu-
TEJIHO CBIVIACHO BBJIHOBaTa TEOPHA HmAfaINUTE BEPXY
METAJIA EJIEKTPOMATHHTHM BBJIHH NPHBEXKAAT €JICK-
TPOHMTE Ha ATOMHTE My B TPENTEJIMBO JXBHYKEHHE,
AmnuntymaTa Ha TOBa JBH)KEHHME CC yBEIMuaBa RO-
TOrdaBa, JOKATO EJIEKTPOHHTE HATPYHOAT Heobxomu-
MaTa 3a OTKBCBaHeTo MM eHeprms. Ho 3a ma crame -
TOBa, TpsA6Ba Ja MHHE M3BECTHO. BPEME OT HAYaHHA
MOMEHT HA NMaJaHeTO Ha CBETJIMHATR BEHPXY MeTaja.
IIpu cia6a cBeT/IMHA TOBa BpeMe MOMKe Xa 6Bae MHOIO,
oearo. Ilopagu ToBa G MOIJIO JMa ceé 3AKJIIOYH, de
3a fAa 3amouHe OCBO0OKJaBaHe Ha CJICKTPOHH, €
neobxomumo moBede Bpeme 3a o6aBYBaHe IpHU CBET-
JIMHA C HO-MAJBK MHTEH3MTET, OTKOJIKOTO IPH CHET- .
JaMHA C no-roaam uHTeHsuTer. Ofaue, KaKTO Beue ce
Kasa I0-Tope, ONTUTHTE MOKA3BaT, Ye K NpH Haili-caba
YJITPaBHOJIETOBA CBET/IMHA M3JIMTAHETO HA €JIEKTPOHM
OT IMHKa M OT APYFH METaJIl 38I0YBa NPaKTHYECKH
MHTHOBEHO. B 06pa3syBaneTo Ha $0OTO€JIEKTPOHH IJIABHA
poJIsi Mrpae XBJDKHHATA HAa BBJHATA, 8 HE HMHTCH-
SHTETHT HA NajaliaTa CBETJAMHA. TaKa Hampumep
H HAK-MHTCH3UBHHAT INOTOK OT YEPBEHA CBETJIHHA i
HE MOXKe Jla OTK'BCHE HHTO CANH €JICKTPOH OT IOBEYETO ~
MEeTAJIM, JOKaTo M Hal-ciabara BHOJIETOBA CBETJIMHA
HEOpeMeHHO 1IHe 0CBOGO/M IMOHE HAKOJIKO €JIEeKTPOHA.
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CrenoBaresmHo ¢oToedeKTHT He MOMKe Aa ce o6ACHA
OT IJIEAHA TOYKA HA BBJIHOBAaTA TEOPHA, NOKATO B
KBaHTOB&TA TEOPHA 3a CBETJIMHATAa TOM mOJyYaBa
KpalfHO mpOCTO THJKYBaHe.

KBaHTOBHTE CBOMCTBA Ha CBET/IMHATA CE npo;m;ma’r
H NpH JPYT'H BHAOBE CBETIIHHHO BH3NeHCTBHE BBDXY
BEIIeCTBOTO — HapHMep IoJ AeMCTBHETO HAa CBET-
JIMHATE MOJYKE Ja BB3HHKHE XHMHMYECKH IPOLEC,
KOHTO ce 3aKJouaBa OOHMKHOBEHO . B pasmajaHe Ha-
MOJIEKYJIaTa, MOI'BJIHAJIA CBETIMHATA.

PaguoBbaHuTe CHIO NPHUTEKABAT KBAHTOBH CBOM-
CTBa, HO TIOHE)KE MMAT MAJIKa YECTOTa (FOJIAMa NBJI-
JKMHa) B CpaBHEHHME HANpHMEp C BHJHUMATa CBeT-
JIMHa, TO NIPH TAX €HEPTHATA Ha KBaHTA € CHIUI0 MaJIKa.
B To3m cnyuait e kpalino TpyaHO jma ce JOJOBH Ipe- .
KBCHATHAT XapakTep Ha JcHcrBHeTo MM. Bwobine
BCHYKH €JICKTPOMATHHTHHM M3JTBUYBAHHA HMAT KBaH-

ToBH cBolicTBa. Tesm cBolicTBa ce mposSBABAT 0CO-
Geno B I0-KbCUTE BBHIHH (CBETJIMHATA, PEHTTEHO-
BUTE JIBYH M rama-jibuure). IIpum TOB& KBaHTOBHTE
CBOMCTBA Ha €JICKTPOMATHUTHHUTE M3TBUKHK Ce MpofA-
BABaT B IPONECHTe Ha M3bUBaHE U IOPTBIIAHE, 4
BBJIHOBHTE CBOIHCTBa — IPH PasNpOCTDAHEHHETO UM,
KaKTO HaOpHMEp NpH ,tmd)paxnnma H uHTepdepen-
LHATA.

- Onucanuar Buj <boroe<1)ex'r ce HapHya BBHIICH
doroedeKT, moHe)xke B TO3H Ciayyall CBETIIHHATA OT-
KBCBa EJIEKTPOHUTE OT A3JEHO BEILECTBO M I'M H3-
XBBPJIS BBB BBHIIHOTO NIPOCTpaHCTBO, MMa ome aBa
BHAa (OTOCNEKTPHUYHH e(eKTH, KOMTO C€ H3II0JI-
3yBaT IMIMPOKO B TEXHHKaTa: BBTIpemeH (doToedekr,
KOMTO Ce CBHCTOM B yBeJIMYaBaHE €JIEKTPOIIPOBOMM-
MOCTTa Ha HOJIYIPOBOOHHIIUTE M AMeJeKTpUImTe (JI0-
IIATe HPOBOAHHIHK) NOA NEeUCTBHETO HA CBETIHHATA
(BBpXy npuHmMIa Ha BBTpemHHA (oToedeKT ca
YCTpOeRH (POTOCHNPOTHUBJICHUATA), H ¢oToedeKT ,,B

. - ~
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sanmpamus cnoft® (doroBosTaMdeH edexr), Koitro
ce 3aKTIOUaBa BBB BB3OYIAHE HA EJIEKTPOABH-
)Kelna CHJIa HA TPAHMIIATA MEXKIY MPOBOJHHK M WyB-
CTBUTEJIEH KBM CBETJIHMHATA TOJyNMPOBOJHMK.

8. EJEKTPOHHA OBBHBKA HA ATOMA

KakTo CrIoMeHaxMe, BCHUYKO B IpPHPOJAaTa C€ CBCTOH
OT OTHENHH CBBCEM MAJIKM 4YacCTHIH — aTOMH M MO-
néxynd. ATOMBT € Hali-MAJIKaTa 9acTHUIA Ha XH-
MHYHMS €JIEMEHT, KOATO HAI'BJIHO 3aNasBa HeroBUTE
cBolicTBa. B mpmpojaTa MMa TOJKOBAa Ha 6poii pa3-
JIAYHK aTOMH, KOJKOTO €8 OTKPHUTHTE XHMHIHH
€JICMEHTH. v ' -

-MosneKya ce HapHya I0-CJI0YKHA JacTHlia, KOATO
Ce CHCTOM OT HAKOJIKO aToMa. Hampumep MoJIeKyJaTa
Ha BOJATa CE CBHCTOM OT ABA BOMOPOJHM M €IIMH KH-
CJIOPOACH aTOM. .

Criopey CHBPEMCHHHTE CXBalllaHMA aTOMBT uMa
ci103KeH cTpoek. Tol ce CBCTOH OT AAPO, CHCTABEHO
. OT NPOTOHH M HEYTPOHH K HOCEINO IOJIOMKHTE/ICH

TOBAp, M OTPHIATEJHO HAEJCKTPH3HPAHH HACTHIM,
HapeYeHH EJICKTPOHH, KOHMTO Ce BBPTAT OKOJIO SN~
poro. EmexTponure o0pasyBaT eJIEKTpOHHATA o6~
BuBKa Ha aroMa, Te ofuxanar O0KOJIO SJPOTO HE
GeapasGopHO M HE HA KaKBOTO M /id € pa3cTosHHE OT
HEro, a IO OmpeAesieHH opbutu (opTHMING) HA oOIpe-
[eJICHY PasCTOAHMsA OT AApoTo. Pasnmemmre OMHTHH
JlaHHH IOKa3BaT, Ye BBH3MOXKHHTE op6uTH Ha eJIeK-
TpOHHTEe B 0GBHBKaTa Ha aToMa ce rpymupar B CJIO€BE.
TsaX MoYKeM Aa CH I'M IPeACTaBhM Ipy6o Karo KBa00~
BHJIHE CJI0eBe, oOBmBamM Aaporo (¢pmr. 19). Enex-
TPOHHTE, KOHTO CE¢ HAMMDAT HA €AHAKBO Pa3CTOFHHC
OF AAPOTO, 00pasyBaT €JMH CJIOR OT €CKTPOHHATA
o6BmBKa. Hali-6mskmaT [0 AApOTO Cyoft Cce HapHua
Kecolf, a ciefBamaTe CJIOCBE CE O3HAUABaT C Oyk-
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Bure L, M, N, O, P, Q (}ur. 20). BsB BCekn caoit
MOXXC Nia MMa He moBeYe OT ompeneseH 6poif enex-
- TPOHH, Hanpumep B K-Cnos He moBeue oT ABa, B A
L-crnos ne noseue or 8, B M-ciios He moBeue or 18,
B N-cnost He noBeuve ot 32 u T. H.

Due, 19. Cxema 3a CTPOE}a Ha
JMTHEBHA aTom

DPuz. 20. Cxema 32 CTpoe)ka HA ejieK-
TPOHHATa OOBHBKA HA aToMa

XuMAYHHTe CBOHCTBA Ha aTOMa 3aBUCAT OT CTpoeka
Ha CJIEKTpOHHATa My 06BUBKa. IIpu xumuunmTe peak-
LHK aToMuTe CH BB3[eHCTBYBaT CaMo ¢ BBHUMHTE
CH CJICKTPOHHHM CJI0€BE, NOPagH KOeTo XUMAYHHATE
CBOHCTBa HR eJIeMeHTHTe ce ONpPEJEsIAT He 0T BCHUKR
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¢/IEKTpOHHM, & CAMO OT BBHIIHUTE, HaMHpallH Ce B
TNIOCJIE/{HHSA, HE HA'BJIHO 3aeT CJIOH.

Hsyuapaliky cBOoMCTBaTa Ha XHMHUHHMTE CJICMEHTH,
pexmkuar pycku xumuxk JI. . Mennpemees ycra-
HOBH, 4e CXONHHMTE B XHMHYECKO OTHOLIEHHME eJie-
MEHTH ce peAyBaT NIpe3 NMPaBHIHM MHTEPBaJM H Ye
10 TaK'BB HAYMH €JHH M _CBIM CBOMCTBA Cce¢ NOB-
tapAT nepuopmuHo. KaTo paspesmn BCHYKH eJie-
MEHTH Ha NEPHOAN W I'M NOJAPERHJI €HH IOX ApYT
TAKA, Y€ CXOJHHTE IO CBOMCTBA €JICMEHTH Jia Ce Ha-
MupaT eaMH moji Apyr (B edHa rpyna), Menneneen
chbCTaBUII TaGimia, HapeueHa OT HEro NEepHOAWYHA
CHCTeMa Ha eJIeMeHTHTe. 1a3m CHCTEMa Ha €JIEMCH-
THTe, KAaKTO ¢ HM3BECTHO, HOCH HMeTo Menpencena
NepHOLMYHA CHCTEMa Ha eJIeMeHTHTe. BrocneacTene
ce OKa3a, ue NepHOAUYHMAT 3aKOH 38 M3MEHCHHE HA
XHMHYHHTE CBOMCTBA HA €JIEMEHTHTC, OTKPHT OT
BeiHKus MeHneneeB, oTpasfBa ABJICOKHTE 38KO- .
HOMEPHOCTH B CTPOE)Ka Ha aTOMa, B HCroBaTa €JIeK-
TpOHHA OOBHBKa. .

Ille pasriefaMe HAKPATKO KAK CE H3MEHAT CBOH-
CTBAaTA HA CJIEMEHTHTE B 3aBHCHMOCT OT CTpOEXa Ha
enexTpoHHata ofBmBKa Ha aroma. Jlla samouHeM OT
Hall-TIeKHs eJleMERT — BOROPOAa. BOXOPOMHHUAT aTOM

. AMA CaMO €MH eJIEKTPOH, KOHTO Ce BBPTH OKOJIO AN~
poTto. Toit ce namupa B coss K. B cios K moxxe na
HMa He [0Beue OT JBa €JeKTPOHa. 3HaUH IpH BOXO-
pOJAa TO3H CJION He € IONBJIHEH NOKpal C eNCKTPOHH.
Ilopaan ToBa BONOPOJHMAT ATOM JIECHO JaBa CBOS
€JICKTPOH Ha JpyrH aToMH (JIECHO BCTHIIBA B XH-
MHYHHM peaKIHu), Karo ¢ NpeBpblla B IOJIOXKH-
TeJeH eJHOTOBapeH BOJOPOAEH HOH, CBCTOANL Cc
CaMO OT AP0, KOETO ce Hapuua nporod. HMasaumsr
CJle BOAOPOJa €NIEMEHT — XEJMAT — HMa Bede [Ba
eNIEKTpOHa B CJIEKTPOHHAaTa CH OOBHBKa, Komto 06-
pasysar cio K. Tl xaTo B XcjHeBHs aTOM CJOAT

< ,
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K e mombmien noxpait, xemuatr me masa ot csomre
€JICKTPOHM, HHTO I'BK IpHeMa 4y>kau. Ilopagm ToBa
TOHl e NpPHUMCIICH KBM HHEPTHHTE ra30Be, HEBJIH-
SallM B XHMHYBH peaknun. Tperuar mopen ene-
MCHT € JIMTHAT, KOHTO HMa TPH €JIEKTPOHA B €JIeKTPOH-
Hata CH of6BuBKa. EnexTpoHHMAT cno#t .Ha Xemus
(cooft K), kato mMHoro ycro¥ums, ocraBa u TyK, &
TPETHAT €JIEKTPOH CJIara HayajoTo Ha HOB eJIEKTpO-
HeR cioit L. Tosm eneKTpoH e cBBp3aH ¢ aApoTo
0-cs1a60 OT MBPBUTE BA M JIMTHEBHAT aTOM KIKTO
BOZOPOJIHHS IO [aBa JIECCHO M Ceé NpeBphHIa B
NOJIOKHTENIEH HoH. MABaluTe Clex JMTHA eJte-
MeHTH — Oepwymit, Gop, BBILJIEPOX M T. H. —
3anaseaT B ciog K nBara enektpona, o GposAT Ha
CJICKTPOHHTE BBB BTOpHA cyioit L ce yBesmuaBa mo-~
CIICIOBATENHO ¢ EMMHMIA, IOOKATO JIOCTHTHE OCeM
B HEOHOBHS aTOM. B Heona ca mambimenm moxpait
ABaTa OBPBH €JEKTPOHHM Ciogd K u L — B mepBua
HMa NBa, a BEB BTOPHA — OCeM eJieKTpoHa. Ilosy-
UaBa Ce OTHOBO YCTOMUMBO ChHEJHHEHHE Ha €JIEKTpPO-
HUTE B eJIEKTPOHHATa 00BUBKA, BCJICACTBHE HA KOETO
HEOHBT, NOXOGHO HA XeNIMA, HE MOXe HMTO 4a JaBa,
HHTO Q1a npHema eJNeKTpoHH. Ilopagu ToBa HEOHBT
CBIIO BJIM3a B IPYNATAa Ha MHEPTHHTe rasoBe. Ciep
HeoHa uBa HatpuAT. Tolt uma exnHafeceT enexkTpona
B ‘o0BHBRaTa. ecer o6pasysat cnoepere K u L,
8 CMMHARECCTHAT Clara HA4aJoTO, HA HOB Ciolt M.
ITo Tax®B HaumH aToMBT Ha HaTpHA MMa CTPYKTYpa,
noxo6Ha Ma aToMa Ha JIMTHMA: M €QHHMAT, H IpPYTHAT
HMaT BBLB BBHIUHMS CJIOH Ha eleKTPOHHATa cH 06-
BHBK& II0 €ZMH €JICKTPOH, KOCTO NpPAaBH TE3W elle-
MCHTH XMMHYeCKH CXOAHH. Tasn 3aKOHOMEPHOCT IIpo-

ABIDKABR W IO HATATBK — 1O Kpas Ha TaGmmmara.
B Menpeneesata Tabimna Gposr ma €JIEKTPOHHTE,
HEMHDAIIIM Ce B ClI0EBETE HA €JIEKTPOHHATa OGBHBKa
Ha CJICMCHTHTe, € NafeH BBB BUA'HA CTHJI6YE OTHACHO
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HJIM OTJIABO B IPErpajKaTa Ha BCEKH XHMHYCH €JIC-
MEHT.
Ha ¢ur. 21 ca nageHH CXCMaTHUIHO MoJexuTe Ha
ATOMHTE Ha BOJOPOAR, XCJMA, JIMTHA M HEOHA.
Bujsxme, de eJEMEHTHTE C eaHakbB Gpolt enex-
TPOHH BHE BBHINHHA CIOM W HMMamyj HOpajd TOBa

Puz, 21. Cxemu 3a CTPOS)KA HA CJICKTPOHHHTE OGBHBKH
HA_ aTOMATE:
11— ionopou;' 2 — xemalt; 3 — nurnli; 4 — HeOR

cxOmHM CBOMCTBA, CBCTABJIABAT €QHA Ipyna. B oep-
BaTa Ipyna BIHM3aT EJICMCHTHTE (Bopopon, ymTal,
Hatpmift M T. H.), KOMTO MMAT BBB BEHIIHHA cio
Ha o6BHBKHUTE .eIMH ejekTpoH. KBM BTOpaTa rpyna
ce OTHACAT ejiemeHTHTe (Geprymai, Marnesu,

H T. H.), KOHTO HMaT BHB BBHHIIHAA cno#t Ha 06-
BHBKATa ABA eJeKTpoHa H T. H. OT ToBa CNEABA, 1€
XHMHYHHMTE CBOMCTBa HA ATOMATE Ce OHpENENAT OT
eJIEKTpOHMTE B MOCJIEJHATA, HEMONbJIHEHA moxpatt
o6BuBKa. Te3H eJCKTPOHH C¢ HApUYaT BAJICHTHH.
BpoAT Ha BaJCHTHHTE CJICKTPOHM ONpEHeA BA-
JIEHTHOCTT2 Ma ejleMeHTa. EjeMeHTHTE OT NI'BDEA
rpyna ca eZHOBAJIEHTHH, €JICMCHTHTE OT BTOpa Ipyna
IBYBQJICHTHH H T. H.

Bp3 ocHOBA Ha Ka3aHOTO MOTYK, JIECHO MOXE Aa -
ce 06sCHH ¥ NEPHOAMIHOTO MOBTAPSHE HA XHMHYHATE
cBoftcTBa Ha eneMenture. KoraTo MOCNEHAAT CIIOH
¢ IONBJHEH C CJIEKTPOHM, NOJydaBa ce MHEpPTEH
ra3. ITpy mo-HATATBHIIHOTO YBEJIHMYaBaHE HA CJICKTPO-
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HHTE Ce Cllara HavajoTo Ha HOB €JICKTPOHCH Ciiof —
[I0YBa  CNEABAIMAT NEPHOX B NEPHOMHYHATA CH-
crema. Hampumep BomopomsT u xXemmsr obpasynar
THPBHA  nepuox. Ilomexe B Xemuss cnosr K e
TIONBIHEH C EJEKTPOHH, TO TPETHAT €JICKTPOH B
JIUTHA aBa HAYAJIOTO HA HOB ciao¥t L — mouga gro-
PHAT NCPHOA Ha eneMeHTHTE. Bropuar mepmog npo-
ABIDKABA, NOKATO Ce NMOIBIHH C ENEKTPOHH CIOST.
ToBa craBa npu meona. Tanit kato B HeoHa ciosit L
¢ NONBJHEH C €JEKTPOHH, TO OT HATPUA 3amOuBa
nontiBaHeTo Ha cogs M — cmara ce mavano ma
TPETHA NIEPHOX HR €JIEMEHTHTE, KOMTO NpOABIDKABA .
o aprona m 1. mH.! ,
. Taxa Hue namepuxme IpUYMHATA 33 HEPHOTHY-
HOCTTAa Ha XHMWYHMTE CBOMCTBA Ha eJIEMEHTHTE.
IlepropuunocrTa € npegussmxana OT TOBa, Ye XH-
MHYHHTE CBOXCTBA Ce ONMpPENENAT IJIABHO OT 6post Ha
BEHIIHATE (BaJICHTHHTE) EJNEKTPOHH B aToma, a
OpoAT Ha BBHmHHTE €JICKTPOHM Ce INOBTApA TmIe-
PHOINYHO C NOIIBJIBAHETO HA CJIOEBETe K,L,Mur. u.
TaxkeB e dusmummar cmucen ma ‘3aBHCHMOCTTR
Ha CBOMCTBaTa Ha eJIEMEHTHTE OT CTpOeKa Ha eJIeK-
TPOHHaTa o0BHBKAa Ha TEXHHTE aTOMH.

7. EHEPTETHYHH HHBA HA ATOMHTE
B pasz{en V 6axa pasrnenaHn xBaHTOBHTe CBo#t-

CTBA ‘Ha CBCTJIMHATR IIPH IOTTBINAHETO i, Tyx me
FOBODHM 338 KBaHTOBUTE 33aKOHH HA CBeTJIAHATA,

! Karo ce samoune or YCTBLPTHA HepHox Ha Mennenee-
BAT& CHCTeMa, 3aGeA3BAT C& OTKIOHCHHA OT MOCOYCHHS pen
34 nownyBaHe Ha croeBere. Ha HAxom Mecra or neprouy-
HRTA CHCTCMA HOBHAT CJIOH 3anouBa jja ce 3aILnBa oule npegn
A8 C¢ NOUBNHH NOKpadt npenHuarT cnoft. Ha APYTH MecTa C
yBennuapane 6pos HAa enEKTPOHHTE B aToMa 6ponr Ha enex-
TPOHHTE B HOCHEIMMA CROM OCTABa HeH3MEHeEH, a Ce DombaBa
OPERRAAT CJOM. s -
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KOMTO Ce NPOABABAT NIpH HeltHOTO H3rbYBaHe. 3a
TOBa € Hy)KHO Ja DasIjiefiaMme BBIPOCAa 38 EHepre-
THYHATE HUBA Ha ATOMHTE.
Xunotesara Ha Ilnank, ue cBeTJMHATA Ce H3TTHYBa
+ He HEMpEKBCHATO, 8 Ha KBCUETA — KBAHTH,~— KAKTO H
ONHMTHTE MO M3yyaBaHe HA Iporeca 3a COIBCKBAHETO
Ha €JIEKTPOHHTE C aTOMMTE HA CBETAIM NapH ¥ rasose
yCTaHOBHXa, ye aTOMHTEe MMAT OOPEAENICHH CHepre-
THYEH HUBS. ~
- Kakto Beue Geme orGensA3aHo, €JCKTPOHMTE Ha
aToMa ce HAMHPAT HA ONPEACICHO PasCTOAHHE OT
ANPOTO, T.€. B CJIOEBETE HA EJICKTPOHHATA OGBHBKA.
Ha Bcexku cioff or o0OBHBKATa OTroBapsi HAII'BJHO
ompepesieHa CTOMHOCT Ha €HEpruaTa, KOATO HMAT
€JIEKTPOHHUTE OT CJIOA .
CniopeRl HAKOM HarjJelHH NPEACTABH 33 CTpoeXKa
Ha aToMa, KOMTO JaBa B TEOPHATA CH JATCKHAT (u-
aux H. Bop, ToBa ce obAcCHABa ¢ 0GCTOATEICTBOTO,
9e eJIEKTpOHHTE B aTOMHTE MOraT Ja Cce BBPTAT He
110 KaKBHUTO U Aa ca Op6HTH, a Camo 10 HAIBJIHO onpe-
NeJieHH, KaTo Ha BCAKA OpOHTa CHOTBETCTBYBa CBOH-
CTBEHA 38 Hes eHeprui.
'CBIIIaCHO CTPOTMTE NPEACTABH Ha KBAHTOBATA MC-
XaHMKA TAKHBA HACJICAHW INPEACTABH 3& aTOMAa RaBaT
camMo merosma rpy6 moxen. Crnopea KBaHTOBAaTa Me-
XaHHAKa NOHATHETO OpOHTa HAMAa CMHCHJI IO OTHO-
HIeHUE Ha eJIEKTpOHa. B neficTBATEHOCT MOXKE Xa CC :
TFOBOPH CaMO 33 BEPOATHOCT €JIEKTPOHBT Ja C¢ HAMADA i
HA J8CHO Pa3cCTOsHHE OT AAPOTO (32 PaSCTOSHME, Ha
KOeTO, CPEIHO B3eTO, Hall-YECTO CC HAMHPA CJICKTPO-
HBT). B KBaHTOBaTa MEXAHMKA Ce MSUHC/IABA HMCHHO
Tasy Bemunne, C Half-ronsaMa BEPOATHOCT CHCKTPO-
NBT Ce HAMHpa Ha DasCTOSHHC, DABHO Ha pajgHyca,
_M3umCNeH 1o TeopusaTa Ha Bop. TyK Hama Hy»KAaa Aa
ce crimpamMe moApo6HO Ha TCIR: BBHpOCH. 3a HAC Ca
HaI'BJIHO JOCTATBYHH OINHTHO INOTBLPACHATE NpeR-
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CTaBH 32 INPEKBCHATHS XapaKTep HAa CHepruara B
aToMa MAM MoJjiekynata. IlBimaTta emeprus ma enex-
TPOHA B aTOMa Ceé CHCTOM OT KHHETHYHATA CHEPrus
Ha €JICKTPOHA, HY>KHA 32 JBIDKEHHETO My IO Op-
6uraTa, M OT MOTEHNHAHATA My €HEPIHs, KOATO IO
IIPHTErNIA KBM SOPOTO. . .

Ilprx mOpMamHo, yCTOHYMBO CHCTOAHHE Ha aToMa
CJICKTPOHHTE C€ HAMHPAT BBLB BBTpEIUHMTE, GIH3KHM
RO AAPOTO CJIOEBE, HA KOUTO OTroBAPAT Hal-Maky
KOJIMYECTBA €HEPIHs Ha eJIEKTPOHA, & CJICHOBATEHO
H Ha aroma Kato majgo. C yBeimuaBaHe Ha pa3cTosi-
HHETO OT ANIPOTO KUHETUYHATA €HEPIHA HA €JIEKTPOHA
HamaJIsBa, a4 IIOTeHUMAJHaT2 CE YBEJMYaBa, M TO
NI0BEYE,0TKOJIKOTO Ce HaMaIABa KuHeTHuHata. ITopanm
TOBa C yBeJMYaBaHe pajuyca Ha op6HTaTa ITBJIHATA
CHEePrUA HA €JIEKTPOHA CBINO Ce yBEIMuaBa, a 3deHO
C TOBAa Ce yBENIHYaBa M €HEpPrHATA HAa aTOMa Karo .
msno. CrenoBaTeNIHO 32 NPEXBBPISHETO HA eJeK-
TPOH2 OT HO-MajJKa Op6HTa B HO-rojiAMa BHHATH €
HY>XHO Ja ce H3pasxonsa paGora. '

AKO BBDXy aToMa ce BB3[eHCTBYBa C KAKBaTO M Aa
¢ BBHIIHA CHJIA, HalDHMEP 8KO aTOMBT CE YHAapH C
€JIEKTPOHH MJIH C JIpyTa YacTHIa, M aKo JeHCTBY-
BaIliaTa CHJIA € JOCTATBHYHO rOJIAMAa, ATOMBT MOYKE J1a
ce HioHu3upa, T. €. Jia Ce OTAENM EJeKTPOH OT KOHTO
H fma e cholt Ha o6BumBKaTa. OGaue BB3meHCTBHETO
BBpPXy aTomMa MOKe naa Obne nmo-cnabo mnosrydeHata
€HEepruA fAa ce OKaXKe HEeNOCTATHYHA 32 OTKHRCBaHE
H8 EJIEKTPOH OT Hero. B T03u ciyuwalf . BEHMIEOTO
BB3[eHCTBHE [OBeXkAa camo J0 BBL3Oyxaane - Ha
aroMa. IIpnm BB3Gy>knaHe HA aTOMHTE EJIEKTPOHHTC
ocraBaT B 00BHMBKara, a He Ce OTKBCBaT OT Hes
KaKTo npu Honmsanusita. OGaye eHeprusTa Ha aToma
Ce yBeNHYaBa . CHPAMO. HOPMAJIHOTO M KOJIHYECTBO
(mpenn BB3IGYsMARETO). :
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KakBo cTaBa npH BB30Y)KHAHETO Ha aroma? Ilox
BIMAHHE Ha BBHIMHOTO BB3ACHCTBHE €JICKTPOHBT,
noxyuaBaliky DOMBJHHTE/HA €HEPrus, NpEMHHABA B
eMH OT MO-OTHAAJICUYECHHTE CJIOCBE, HA KOMTO CBOT-
BETCTBYBa HOBO KOJIKNECYBO €HEPrus Ha €JIEKTPO-
HHTe, a CJICHOBATE/IHO K Ha aToMa Karo uano. VmenHo
yBEIMYaBaHETO Ha CHEPTUATa HA YACTALATA, T. €.
IIPEMHHABAHETO i OT MO-HHCKO HA ITO-BHCOKO HUEO,
ce Hapuua BB36y)kHaHe Ha aroma.

KaTo mocjeaulia OT TOBa OTAajieyaBaHe Ha eJieK- .
TPOHa OT &TOMHOTO SJPO ATOMBT npugobuBa u3-
JMIIHA eHEeprus W MpeMMHaBa BBB BBL3OYJACHO CBb-
CTOsSIHHE. ‘

- ToBa CBCTOAHME Ha aroma ofaye € HEYCTOHUMBO M
Nopaj# TOBA NPUGIM3UTEHO CIIE/ eHa CTOMMJIMOHHA
9acT OT CEKYH/aTa €JEKTPOHBT Ce Bphlla oGpaTHO B
COsI, OT KOMTO € GHJI OTKBCHAT NOJ BH3/CHCTBHETO
Ha BBHIIHATA CHJIA. \

IIpu TOBa BpBIIaHE HA €JEKTPOHA B TpeauLIHE
colt emeprusTa My Ce HaMajisiBa U aTOMBT H3NMyCKa
M3JIMINHATA eHEePrHs BHB BHX HA €JEKTPOMAarHMTHA -
uanmpuka (doron). Tonemunara Ha KBaHTAa €HEpPrusd,
HOoceH OT ()OTOHA, € paBHA Ha pAa3jMKaTa MEXAy
eHeprusita Ha eJICKTpOHa B No-OTHANICYEHHsL CIIOH H
eHEepIruATa My B H3XOMHHA CJIOH (npn BB3OYIKAAHETO
n npenu BB3GYKAaHETO HAa ATOMA). ,

Axo E, e eHeprusrta Ha €JIEKTPOHa IIpe/H BB30YIK- o
naHetro, a E, — eHeprusara Ha €JIEKTPOHa IIPH BB3-
6y’knmaHeTo, rojemuHara Ha (oTOHa ¢ paBHa Ha
€=E1—‘Ea. 7 .

KaxBo € no BHA M3JTHYUBaHETO NPH IIpeMHHABaHE
Ha aTomMa OT BB30YJEHO B HOPMAJHO CBCTOSHHE?

IIpu npeMuHaBaHe Ha €JIEKTPOH OT MO-AajIcdcH B
o-6IASBK 0 AMPOTO CJIOH M3TbUIBaHeTO GHBA CBET-
JIMHHO MJIA DEHTIEHOBO B 38BACHMOCT OT €HEprHATa
Ha KBagTa. KOJKOTO € MO-TojIfAiMa CHEprusATa Ha

6 Caejmno HINLYBAHE NPK ATOMHEA B3pHB 81
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KBaHTa, TOJIKOBA € II0-TOJIsIMa YECTOTAaTa HA M3IYCKa-
HaTa U3ybyKa (HO-Majka € MBJHKMHATA Ha BBJIHATA).
UecToTaTa Ha H3MTBLUBAHETO MOYKe Ha ce ompenesn
oT u3pasa (rn. dopmynara B maparpad 5)

. _B.__—_l__._

6,62.10~27.

Ha oTroBOpHMM Cera Ha BBOPOCE MOYKE JIH YecTo-
TaTa Ha M3NBYBAHETO Ja ObAe NPOH3BOJHA MM C
APYrH IyMH MO)KE JIM €JIEKTPOHBT M aTOMBT KaTo
usano! mpu BB36Y>kIaHETO 4a Ipuemar, a npy mpe-
MHHaBAHETO MM B HODMAJIHO CHLCTOSHHE Ja H3MyCKAT
€HEPrHsl B INPOH3BOJIHO KOJIHYECTBO.

Onuture mnoxaseart obpatHoTO. AKO mpomycHem
NIpe3 CTBKJICHA NPH3MA CBETIMHA OT CIBHIETO,
CNIERTPHYECKA JIaMIIa MJH CBEIl, BBPXy €KpaHa Iie )
HOJIyUMM BMECTO G6sJ UBAT OLBETEHAa HBHIA, B KOSTO
e HMa BCHYKM IIBETOBE OT YSPBEHHA OO0 BHOJE-
TOBMA — KaKTO B fqprata. Tosm pgeros ofpas Ha
6saTa CBeTIMHA P NpeMUHABaHeTO 1 Ipes npusma
HI0TOR HapeKb1 CHEKTHp. CniexTpH, B XouTO HMa
BCHYKH NB/DKHHM Ha BBIHHTE (BCHUKH YeCTOTH),
PeyBalll Ce HENPEKHCHATO, C€ HAPHUYAT ILTHTHH
WM HENPEK'HCHATH CHEKTPH.

Jpyr BHX MMa CHEKTBDPBT, aKO 33 M3TOUHHK Ha
CBETJIMHA C€ H3NOJI3yBaT CBETEIH Fa30BE MIIH Me-
. Ty mapu. BbpXy expaHa BMecTo BCHUKHM IiBeToBe
M€ ce MOJIyYH Camo peQuna OT PEe3KH JIMHUH, KOHTO
OTTOBapAT Ha ONpeAesICHH nBeToBe. TakuBa ciexTpH
€ IpueTo na ce Hapuyar smHelinu. JlumeHHuTe Chek-
.TPH Ce H3IBYBAT OT aTOMHTE Ha BeIleCTBATa. Ha

Vs

! Tyk craBa qyma 3a BBTPCINHATA CHEPIHUA HA aToMa. Ku-
HETAYHATA CHEPIUA HA ABHMKEIINS CE KATO IO ATOM MOJKe
Ad CC MCHM ¢ DNPOM3BOJIHO MAJIKM KOJIMUECTBE, TIOHEKE CKO-
POCTTa HA HOCTBIATENHOTO ABHMKEHHE HA ATOM& MOXKE 14 Co
MCHH IIPOM3BOJHO MAJIKO.
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¢dur. 22 e noxasaH JMHEHHHAT CIEKTHP HAa BOXOpPOX-
HMA aTOM BBLB BHAMMATa M YJITPaBHOJIETOBATa - YacT
Ha crnexkrnpa. Iludpure cpemty JIMHHHMTE ITOKa3BaT
IBDKUHATE HA BBJIHUTE B MHKPOHHM. Bcexu ras um
nmapa JaBa pasjIMYHO DAasMOJIOKEHHE HA CIEKTpan-
HUTe JMHMHA. BposAT HA JMHUMTE BBB BCEKH ra3s HIIM
napa e.ChpIIO pasauueH. Hampumep mpu »ejs30To
ce HabposiBat Hap 10 000 ormenHm NMHUM, JOKATO
ApH BOJOpPOJa T€ Ca HAKOJKO IECETKH.

e D ]
3 3 3 §$8%,—
S N S & oo A8 MUKDOHU

duz. 22. JluneeH CHEKTHLP Ha BOXOPOAAa BBLB BH-
AHMaTa M B OnMskaTa [0 YATPABHOJIETOBATa
yacT Ha CHOEKTbpa

H3Me)xay CNEKTpUTC Ha IIAPUTE M ra30oBETE HMa M
CIEKTPH, KOMTO C€ CBCTOAT OT OTACIHH HBHIH,
pasaesieHu. C ThMHU MeXauHu. Hsaxou oT Tesn uBunu
Ce CBCTOAT OT MHOro rojsam Opolt oTAe/HM JMHHM,
a JOpyrd nAclCTBHTENHO NPEACTaBAABaT IUIBTHH
uBumy. TaxbB THI CIEKTPHM € NPHETO Ja Ce HapHuaT
HBHYHHM. HBUUHHTE CHEKTPH Ce M3IBYBAT OT MoJe-
KyJMTe Ha BeIeCTBATa. AKO CE NIPOIYCHE CBET/IMHA
npe3 ciabo cBeTeld HIM CHBCEM HECBETCIH IapH
Win ras (HanpuMmep BB3MYX), TO B CIEKThPa Ha Tasi
CBET/IHHA MOYKEe Ja C€ OTKPHAT peAulla ThMHH JIMHHH
HJIH MBHIM, PaslOJIOKEHH TOYHO TaM, KbAeTo Ouxa
Cce HaMUpaIM CBETJIMTE JIMHHU HJIH UBULOU IPH H3-
IyCKaHe Ha CBETJIMHA OT TE€3HM NAapH MM ra30oBe B
HAKEKEHO CcheTosanme. Cle0BaTeHO M IIpH Ipe-
MHMHABaHETO Ha CBETJIMHATA Npe3 BH3AYX, CHABPIKAIL
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BOJIHH I1apH, BBIJIEPOJEH ABYOKHC, KHUCJODOX, BO-
aopox, a3oT H nap., Iife ce uaOaioaaBaT OTHEIHH
HBHIM Ha MHOIVIbIIaHEe. 34 ToBa I¢ COBOPHM IIO-
moapo6Ho B -'rnama IV.

ITone>xe aTOMBT Ha BCAKO BELIECTBO H3NYCKa CBOM
OIpENC/IEHH JIMHHM, KOMTO CHOTBETCTEYBAT Ha He-
TOBHA CHEKTHD, B NPAaKTHKaTa TOBa Ce H3NOJ3yBa
HIMPOKO 3a ONIpeNesiAHe Ha KOMTO M [1a € eJeMeHT B

*  H3cienBaHara cmec. MeToxnsT 3a H3yuaBaHe Ha Be-
IIECTBATa 110 TEXHHUTE CIEKTPH Ce HapH4a CIeKTpajieH
aHanu3. Upes CHeKTpaNHWS aHANM3 Ce ONMpEAeNs B
3aBOJUTE CBHCTaBBT Ha CIUIABHTE, JeTaliuMTe, pas-
JIHYHUTE MATEPHATM, DPYAMTE, MUHEpAJHTE M T. H.
AKO Ce NOBMINABA HAYATAHETO HA CBETENIMTE NapH
MJIM Ha rasa, CHEKTPaJIHUTE JIMHWHM 3arouBaT Aa ce .
PasIMpsABaT, NOJYyYaBa ce IOJNAM HHTEPBAJ OT MEJI-
JKMHH Ha BbjHuTe. IIpM MHOro rosemMu HajIAraHus
(cTo m moBeue aTMOChepy) MMHEUHUAT CIIEKTHD MHpe-
MHHaBa B HenpewsbcHar. Cera Moxkem Ja OTrOBO-
PHM Ha IIOCTABEHHS IIO-FOpe BBIIPOC.

AKO EHEPrHsTAa Ha €JIEKTPOHA, a CJIEHOBATENHO U
Ha aToma, 6u Mor/ja 1a MSNUTBA BCEBBL3MOYKHH WU3-
MCHEHHMS, TO B ATOMHHA CIIEKTHP GM MMAaJIO BCCBB3-
MOJKHM YeCTOTH ¥ To# 6 6Gun HenpeKbCHAT "KaTo
CIIEKTHPA Ha HAXKEXKEHO TBHPIO TAIO HJIM HA HOIJIO-
YKEH HA IOJIAMO HajArade ra3. B neftcreuresmoct ofaue
aTOMHHUAT CHEKTHD (COIEKTHPBT IPH HM3NYCKaHE HIM
MOrJIBLIAHE HA CBETJIMHA OT €THOATOMEH ra3) HE €
HENPEKBCHAT, & JIHHEeH. "To#l CHIBpIKA CAMO HAKOH
ONpEeJIe/ICHH, XapaKTepHU 33 JafeHHS aTOM YeCTOTH.

CreoBaTeIHO -€HepruATa Ha aTOMa HE MOXKE Ja Ce .
HU3MEHA HENPEKBCHATO, HE MOXKE A4 MMA IIPOHU3BOJIHH
crofinoct. Tsa ce mameHs cKOx00GpasHo , Ha ompe-
ReNcHH, KpaliHM KbcueTa (NOPHMM), pasyMYHA 3a
pa3nuuHMTe atoMH. OTTYK ClleQBa, Ye €HEprHATa Ha
aToMa H¢ MO)Ke na Ob/le NMPOM3BOJIHA MO COJIEMHHA,
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a npueMa Camo mawoum usbpaHm croMHocTH, Xapak-
TEpHM 32 ‘BCEKM 4TOM. BB3MOXKHMTEe CTOMHOCTH Ha
BBTPCIIHATA CHEPIrHs HA aToMa Ca NOJYYHJIM Has-
BaHHe — CHEPreéTHYHH HABA HA aTomal, i

KaTo ce 3Hae CHEKTBHPBT Ha BEIECTBOTO, Ope-
ZleNleH 10 ONMTEH II'BT, Hanpumep upe3 obsrbpuBaHe HA
JaJieH Tas C eJEKTPOHH, MMallll pasjM4yHA €Heprud,
HE € TPYAHO Ja Ce OIpede/IM €HEPreTHYHOTO aTOMHO
HHBO Ha fmajeH ejemeHT. Cxemara Ha €HEPreTHUHHUTE
HMBa Ha BOJIOPOJHMS aTOM, HalpaBeHa BB3 OCHOBA
Ha CIIEKTPajHM JaHHM, ¢ u3o6paseHa Ha ¢ur. 23.

Ha ¢wur. 23 e o3HaueHO CBC 3HAK IUIIOC aTOMHOTO
AApo Ha Bopopoda. Ha eHepreTHuHHTe HMBa Ha -
aToMa CBHOTBETCTBYBaT HBTHTE OT ceKTopa (uudpHTe
n=1, 2, 3 po GeakpaitHoct). OT nNABaTa CTpaHa Ha

. CEeKTOpa € HaHeceHa CKaja, IO KOATO Ce OTUHTA B
CrienHasIHi e{MHHIE—eJIEKTPOH-BOITOBE (€6) — eHep-
rHATa Ha BB306yrkaaneTo Ha aToma. OT JACHATAa CTpaHa
€ HaHeCeHa CKaJla, II0 KOATO Ceé OTYMTa €HEeprusaTa Ha
CBBP3BaHETO Ha CJIEKTPOHA C HAPOTO — CHIUIO B
€JICKTPOH~BOJITOBE. ‘ :

KakTo Bede orGenssaxme, C €JIEKTPOH-BOJITOBE €
IIPHETO Ja Ceé M3MepBa €HEpruATa HA ATOMHHUTE Ya-
CTHUIH.

Ha Hal~HHCKOTO eHEpreTM4YHO HHBO Ha aToMa
(n=1) orroBapsa opburta c Hali-manbK paauyc. B
HOPMAJIHO CHCTOAHUE Ha aTOMR €JIEKTPOHBT Ce HaMHpa -
Ha Tasn OpOMTa, NOHE)Ke NPH HOPMAJHH YCJIOBHA
BCHYKH aTOMH MMAT BBH3MOYKHO HaH-HHCKOTO €HEp-
reTHYHO HUBO. OT HAM-HMCKOTO CHEPreTHYHO HHUBO

1 HanMeHOBAHHETO ,,€HCPTETHYHO HHBO“ € CBBP38HO IIO
QHANOTHS C EHEpTHATa, M3PAR3XOABAHA 338 HOBJMIAHE HA [&-
JACHO TANO HA OonpegelieHa Brcouynna. KoaKOTO mO-BHCOKO ce
moBAMIa TAJOTO, TOJIKOBA NO-roJaAma cTaBa HEroBaTa NDOTCH-
IUAIHA eHEpTHA (CHEPrHA HA IOJIOYKEHHMETO, HABOTO My). Pas-
JMKaTR B NOTCHIHAIHATA CHCPTHA HA TAMOTO 32 [BE BHCOUHHH
(HUBA) Ct OMpENEJA OT PasIMKATa MeYKAY HUBATA.
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4TOMBT He ModKe mpom3Boimo (6e3 xa My Ce hane
€HEPrusA OTBBH) 1a NPEMHHE B JPYro CHCTOSHHE.
JaBaliki Ha aToMa JIOCTATBYHO roysaM i (OPLHs)
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Duz. 23. Cxema Ha eHCPreTHYHHTE HHBY
' Ha BOJOPOAHMA 4TOM

CHeprus, HaNpUMEp Ype3 yaap ¢ BBHIUEH €ICKTPOH,
Hue ro BB30y)KIaMe ‘WM C APYTH. AYMH M3ZUTaMe
ro OT MO-HHCKO HAa TIO~BHCOKO E€HEPIETHYHO HMBO,
T. €. €eKTPOHBT ,,0TCKAua“ B €QHA OT BBHIUHUTE
op6buTH. '

Kaxsa emeprus TpsbBa na moeme eNeKTpOHET Ha
BOJOPOAHUsS aTOM, 33 Ja NPEMHHE OT INO-HHCKO Ha
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O-BHCOKO eHepreTHuHo HuBo? ONHTHTEe IOKa3BAT,
ye Ta3u eHeprua € paBHa Ha 10,1 es. AKo eJIeKTPOHBT
MoJIyud TaKbB AAA (OpLUSA) €Heprus, Toif e npe-
muHe or opbura m=1  (Half-HHCKOTO eHEPreTHYHO
HMBO) Ha opbuTa c HomMep n=2. Ta3u eHepreTHuHa
CTOMHOCT € Hai-MaJKOTO KbCue eHeprus, KOsTo
BOJOPOOHHAT aTOM MOXKe MAa norsjiHe. Ilo-manxo
KOJMYECTBO €HEPIusA eJIEKTPOHBT He MOXKe Jia TIPHEME,
MOHEXKE He MOXKe HHUKOora na Joline B CHCTOAHHE,
TP KOETO eHeprusTa My OM ce oTJiMUaBaja OT €Hep-
CHATA MY NpM HOPMAJHO CBHCTOSIHHE C IIO-M@JKO OT
10,1 es. 3a >kxMBaYHHA aTOM HaNPUMEDP AHAJIOTHYHOTO
KonuyecTBo (mopmusa) eHeprus e 4,9 es. 3a ma Moxxe
€JIEKTPOHBT Ha BOAOPOAHHMA aToM [a INpeMHHE Ha-
npaBo oT op0ura ¢ HoMep n=1 Ha opbura C HO-
Mep n=3, Toit TpabGBa [ga NOr'bJHE €HEPrHdA, paB-
Ha Ha 12 es u T. H. CnexoBaTeJHO €JIECKTPOHHTE
B aroMa MO)Ke /2 IPHEMAaT CAMO CTPOro ONIpeReJIeHO
KoJm4ecTBo eHepruA. Hanpumep BoJOpPONHHAT aToM
MOJKe Aa IIpHeMa eHeprusA Camo BbB BHJ Ha NOPIHE
10,1 es, 12 e6 U T. H., )KHBAUHHAT aTOM — CaMO BBbB
BUA Ha nopuum 4,9 es, 6,7 es, 8,3 €6 u T. H.

AKO €JeKTpOHBT Ha BOJOPONHHA &TOM IOJIYy4M
eneprus 13,53 es, Toit me ce oTKBCHe BHOGIE OT
AXpOTO. B TO3M .ciyvalt BOZOpPOAHMAT aToM LU Ce
fiounsupa. AKO C OTHaJIEYaBaHETO HA €JIEKTPOHA OT
AXPOTO €HeprusATa Ha aToMa Ce yBEJIHYaBa, TO BPB3-
KaTa Ha AAPOTO C eJeKTPOoHA ocnabBa. B Momnsmpa-
HHA aToM H300I0 HAMA BPB3KA MEXIY SAPOTO H
enexTpona. Kaxkto Beue Kasaxme, BBB BB3bydeHO
CBCTOSIHME aTOMBT € HeycToMumB. 38 CTOMMIIMOHHA
YacT OT CEKYHJATa eJIEKTPOHBT NIpeMHHAaBa OT opbuTa
C HO-TOJIAM paguyc Ha op6mTa C MO-MaxbK pajgHycC.
IlpeMuHaBaHETO Ha €JICKTPOHA OT HO-AajIeYHa HAa IIo-
6mu3Ka . OpOHTa Ce CBIIPOBOXKAA C HSMYCKAHE Ha
cBeTHHEH (OTOH.
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Kakro ce Buxna or ¢ur. 23, xorato enextpossnt
npemuHaBsa oT 6-To, 5-To wym 4-To HHBO Ha 3-To, M3-
IyCKaT ce HH(payepBeHH UM, IPH NIPEMHHABaHETO
My. oT 5-T0, 4~TO MM 3-TO HHBO Ha 2-pO H3MyCKa Ce
BHIVMIMa CBETJIMHA, a IPH NPEMHHABaHE HA €IEKTPOHA
OT 4-10, 3-TO MJM 2-TO HMBO Ha 1-BO H3mycKaT ce
YJITPaBHOJIETOBH JIBYH. AKO €JIEKTPOHBT C€ IpH-
CBeMHH KbM HOHHSHDAaH 4TOM M IIPEMHHE BegHara
Ha Hal-Onm3kara opGura (n=1), T0, KaKTO CiegBa OT
ropuarta ¢opmysa, Iie USIETAT YJITPABHOJIECTOBH U3-
JBYKH C OBDKUHA Ha BbiHata 0,0912 muxpona.
Ho enexTpoHBT MOXKe Na IPEMHUHABA HOCJEJOBATEIIHO .
oT op6uTa Ha OpOUTa U TOraBa IUE Ce M3MYCKAT BCHUKH
BBJHOBH JBJDKMHH Ha CBETJIMHHOTO M3JIbYBaHe —
uHQpayepBeHH, BHIUMH M YJITPAaBHOJECTOBM JIBYM
TIOCJIE{OBATEJIHO . _

B MHOroejeKTPOHHHTE aTOMH, KaKTO Beue Gele
OTGEJIsI3aHO, ENEKTPOHHTE Ceé TIPYIHMpPaT B CJOEBE.
BBHIIHMTE €JICKTPOHM Ha TE3H ATOMM Ca CBBP3AHH
C ANPOTO 3HAYHTENHO NO-C1abo, OTKOJIKOTO BBTpELI-
HHUTE, 3aI0TO, MBPBO, T€ CE HAMMPAT HA MHOIO' MO-
FOJIAMO Da3CTOSIHHE OT SAXPOTO M, BTOPO, NPHBINYA-
HETO Ha BBHIUHHTE €JEKTPOHH OT IIOJIOYKHTEIHOTO
ARPO IO ToJAMA CTENEH Ce KOMIEHCHpa C OT6aBC- -
BAHETO UM OT OTPHIATEIHATE €JIEKTPOHHU, HAMHpAIIH
Ce BHB BBHTPCLIHHTE CJI0EBeE.

Kakto moxasBaT u3MepBaHHsATA, 33 [a CE OTKBCHE
OT aTOM2 €[MH OT BBHIIHUTE €IeKTPOHH, HeOOXoauMa
€ 0T 5 10 20 e6 eHepTHsA B 3aBHCHMOCT OT BH7a HA &TO-
Ma. A 33 fa Ce NPEMECTH BHHIUEH €JIEKTPOH B MO-Ja-
JieueH: cioit, 6e3 Ka ce OTK®HCBA OT aToMa, T. €. 3a
BB30yKIa”e Ha aTOMa, HeOGXOOMMO € OIle IO-MajIKO
eneprus. Ilpm BppInaneTo Ha TaKBB €JIEKTPOH B
I'EPBOHAYAJIHO IIOJIOYKECHHE INe GBAE M3MyCHAT CBET-
JIMHCH KB8HT C €HEpPrHs, HeHaaAMHHaBala 5—20- es.
Ha raxaBa H31BUKa Ile CHOTBETCTBYBA ABIDKAHE Ha
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yndpauepseHa, BufuMa WM yirpaBHoneToBa CBeT-
jmEHa BbHA. II0 TaKBB HAYMH M3NMYCKAHETO HA
nH(payepBeHa, BHUMA HIA YJITPaBHOJICTOBA CBET-
nuna (8B onTHYecKaTa 0671aCT) € CBBP3AHO CBC CHCTOA™
HEeTo Ha BLHIUHHTE €JCKTPOHM HA aToma.
" 3a OTHENSHE HA €JICKTPOHM OT BHTPEUIHUTE cnoese
HA CJIOYKHHMTE aToMM € HeofXoamma MHOLO IO-ToJifMa
eHeprusi, OTKOJIKOTO 3a OT/EAHETO HA €JIEKTPOHHU
oT BBHIIHMTE cioeBe. Taka, 3a J1a c¢ OTKBCHE CJICK-
TpoH oT K-c0si Ha HATPHCBHS aTOM, € .seobxomuma
eneprusi oxoso 1100 es, 33 MepHus ATOM — roBeve
or 9000 ¢s, 3a BOonAppamMoBHs — OKOJIO 70 000 es.
IIpeMuHaBaHETO Ha CJEKTPOHM B TO3M cnyya#f oT,
L-cyiost ¥ OT CIE€ABAIIATE CIOCBE HA cBoGOHOTO MsIC-
1o B K-C1051 JIOBEXJa 0 M3MyCKaHe Ha KBAHTH € I'o-
JAMA eHEPrMA, KOATO CBHOTBETCTBYBA HA PEHIIe-
HOBHUTE JIbYH. oD
Ilo TaKBB HAuMH YCTAHOBHXME, Y€ IPH ABJICHHATA
H3TBYBAHE W MOTIBIAHE HA CBETIMHHA CHCpIHA
CBETJIMHATAa TNPOABABA KOPHYCKyJapHK cBoiicTBa,
r. e. CBOMCTBS Ha MOTOK of yacTHOE. C ApYrm AyMH
TS MMa M KOPIYCKYJIapeH XapaKTep.
Ha mnpakTuka BBB BCEKHJHEBHHA JKHBOT OT
HalleTo BHAMAHHE CE M3MIB3Ba OGCTOATEJICTBOTO,
ye CBETJIAHHATA €HEpPrHs € ChCTaBeHa OT OTACIHH
CBEeT/IMHHH KBAaHTH, IOHE)Ke CBETJIMHATA, C KOATO
nmame paGora, ce CHCTOM OT OFPOMHO KOJHUECTBO
CBET/JIMHHH KBaHTH, ‘ i
KakBo NpeACTaBIABAT KBAHTBT CBETJIMHHA CHEp-
s u  (OTOHBT — HETOBHAT HOCHTEJI ?
Ilpeau BCHMYKH YCTaHOBHXME, U€ (OTOHBT HOCH ’
omnpefieieHa EHEprHusi, KOATO Tolk B3eMa OT H3TO4Y-
HMKa HA CBET/IMHA M 5 /aBa Ha BCSKO THAJO, KOCTO .
[Or/IBLa CBET/IMHA. A NPHCHIIM M Ca HA ¢dorona .
ApyruTe CBOHCTBAa Ha MATEPHAHHTE YacTHIM, NpH-
TeykaBa Jm Tolf Maca M KOJHYECTBO IBIOKEHHe ?
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Pasbupa ce, mpuresxasa, samoro Kax MOKe Ja Chlife-
CTByBa-eHeprus 6e3 maca? Torasa 6u TpabBaso npu
BB3ICHCTBHETO CH BBPXy KaKBOTO [a € TAo CBeT-
JIMHaTa f1a OKa3Ba HAKAKBO HaJjiArane. B necreu-
TEJIHOCT TaKg M CTaBa, MaKap TOBa Ha ce 3abens3pa
TPYIHO, HOHEXE NPH NUPaKTHYECKH HOCTHIKUMUTe
IIOTOIIH CBETJIMHHA €HEPrusi CBETJIHMHHOTO HaAraHe
¢ MHOro manko. Hampumep B siceH MeH ClpHYeBHTE
JBYUM OKAasBAT NIPM NBJHO HOrAbINaHe 0,4 MHJIH-
- TphaMa HajiAraHe Ha KBaJpaTeH MeThp. Obaue cper-
~ JMHHOTO HajATaHe BCE NaK e G0 3a6e/IA3aHo. Tosa
HANpaBuwI 32 NBPBH 0BT B 1901 r. aaGenesxuresmmsr
Pycku ¢usux II. M. JleGenes. JleGeneB oTkpun
S4KOHA 33 CBETJIMHHOTO HAJIATAHE M TO3M 3aKOH Maj
[IOBOA 32 yCTaHOBsABaHE B3aHMHATA BpPB3Ka MeX Iy
MacaTa.m €HEprMATa, Tafg B3aHMHA BPBL3KA, KOATO €
* OCHOBAaT2 Ha NPONECHTE B aTOMHOTO ARPO. SAKOHET
33 BSAUMHATA BPB3KA MEXKIY MACATA M CHEDIMATA B °
o0y BMA OTKpMI M ¢dopmymapan B 1905 rog. BHA-
HuAT ¢usuxk AnGepr AdMminait:. Tasu B3aumna
BPB3Ka Ce M3pa3ABa 110 CIICAHMS HAYME:

E=m.c,

KbAero E e eHeprusra, m — Macara, a ¢ — CKOpOCTTa
Ha cBeTymHara. TBit Kato eHepruara ma ¢dorona ¢
PaBHA HA e€=Ah.v, TO OT M3pasa 3a B3aMMHaTa BpPB3Ka
MEXNY Macata M eHeprusaTa 3a macaTa Ha (OTOHA IO-
JlyuaBame copmysara .o ‘

ety
. "'ca .

Toraa KomMuecTBOTO ABIKEHHE P, xoero npure-
’KaBa GOoTOHBT, me GBae -

P-:m.c==£'3.
c
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CrnenoBatento GOTOHBT MM CBETIMHHUAT KBAHT
AMa BCHUKH CBoifcTBa Ha oOOMKHOBEHa YacTHIA.
Hapen-c ToBa ofaue e H3MAjHEM B TOJISIMO 3a-
Gny)xacHue, a8Ko CH NPEACTaBHM ¢oToHa KaTO HA-~
KaKBA TpAIMHKA, KOATO Ce [ABMXKH CBC CKOPOCTTa
Ha CBeTMHATa2. Ilorpemso € Aa ce MHCIH, 1€ do-
TOHHATR Teopus € IpPOCTO BPBIIAHC KBM _KOPITYCKY-
napuata Teopus Ha HioToH. Wma chbllecTBEHA pas-
JMKa Me)KAy MacaTa Ha ¢oToHa M Macara Ha obuxHo-
BeHaTa yacTHIA. B KakBO ce CBHCTOH TasH pasymKa ?
Besika OOMKHOBEHA UACTHIA, HAnpUMEp €JIEKTPOH,
anda-yacTuna, NPOTOH,vHEyTPOH H T. H., HMa maca
B mOKo#M (Maca Ha YaCTHIIATa, KOraTo T HE Ce JNBHYKH),
KOSITO HHKOTa HE CTaBa paBHa Ha HyJa. .

Tlo TeopuATa 338 OTHOCHTEJIHOCTTAa MacaTa, a Clc=
JIOBATEJHO M CHEPIUATA HA BCAKA 4acTHIA, KOATO
HAMa Maca B IOKo#f, pasmMyHa OT HyJa, HapacTBa
o GeskpalHoCT IpH MpHOTMKABAHE HA CKOpPOCTTa-
HA YacTHHIATa XBM CKOpDOCIT2 Ha CBET/IMHATA. O6aue
BUIAXMe, e 32 (OTOHAR, KOHTO Ce ABMIKH CBC CKO-
pOCITa HA CBET/IMHATA, CHEpruATa & KpaliHa H 3a-
BCM OT uecToTaTa Ha usnbuBanero. Hanmsa, de
ako_ (OTOHBT HMa Maca B noko#i, To MpH PasnIpocTpa-
HEHHETO Ha CBETJIMHATA MacaTa ¥ CHepTruATa My tpaA6Ba
ma craHar GesKkpaHHO rojeMu (monexke GOTOHBT C€
ABMIKH CBC CKOpOCTTa Ha CBeTIMHATA), 2, KAaKTO
Kasaxme, TOBa He € Taxa — 3a (OTOHA M ABETE BE-
muuuHM ca kpabau. Ilomyuasa ce abeypn. Tpyn-
HOCTTa MOYKe JIECHO [ Ce IIPEoJoJiee, aKo C& PHEME,
ye 3a pas;iMKa OT OOMKHOBEHATa 4YacTHLA $HOTOHBT
MMa Maca B ITOKOi, paBHa Ha HYJR..

Kakgo f1a pa3Gupame IO Maca B IIOKOH, paBHa Ha
HyJa? .

Tesu Aymu TpsOBa [a ce pasbupaT 1o creHus
pauwH. DOTOHBT CBHIECTBYBAa CAMO TOraBa, KOraTo
ce IBWKY OT UITHUBATENIA — MOJIEKYJNA HIIM 4TOM ——
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KBM fipyra Mojexyna uiu aToM, or kouto we Gnye
noreanar. CremoBatemno CBIIECTBYBaHETO Ha (ho-
TOHA € HepasnemHo cBBpsaHo c ABIKeHueTo. ITo-
rrbuia”ero Ha ¢oToHa e CBBpP3aHO ¢ NpEeBpPBIAHETO
Ha CHEPrHATA HA CBETNIMHHHA KBaHT B Jpyr BHQ
€HEprus (HalpuMep B TOIIMHHA €HEPTHS), IPH KOeTo
$OTORBT mpekpataBa cBoeTO CaMoCTOATENHO Chife-
crByBane. CiefoBaTesHO B moKoit ¢$OTOHBT M3ye3pa,
NpeMHHaBa B apyra ¢opma na maTepusara. TBBpAE-
HHETO, ue MacaTa Ha GOTOHA B IOKOI € PaBHa Ha HyJa,
O3HauaBa, ye (GOTOHH B NOKOM He moraT na cuie-
CTByBaT. ’

ITonsakora = JHMTCPATypaTa (GOTOHBT ce Hapuya
KBaHT e€Heprua. O6aue Taxopa yenAHaxBsiBaHe - Ha
KBaHTa €HEPIHA C ,,9aCTHHA® H3NTBUKE — ¢ ¢dorona
— € norpewno. Exeprusra ne CBIIECTBYBa CaMOCTO-
ATEIHO M3BBH MATEPHMATA H CIICHOBATENHO He ChlljecT-~
‘BYBAT CaMOCTOSITEJIHO H KBaHTOBeTe eHeprus. Ilpo-
REeCET H3NYINAHE HA H3TBYKH OT MOJIEKyJIMTE, aTO-
MHTC MJIH ANpaTa HA aToMuTe NpeacTaBaAsABa He
HIPEBPBIIAHE HA €HEPrUATA HA Te3pu CHCTEMH B Camo-
CTOATEJIHO CBLINECTBYBAIM KBaHTOBe eHeprusa, a
NIPEMHHABaHEe HAa MATEPHATA OT ¢dopma Ha BemecTso
BBB (opmMa Ha Mambuka.

8. IO E CBETJIHHA?

da o0606wmm cera HM3JIOKEHOTO B TasH IJiaBa.
Ot Bcuuko kasamo B HesA, BB3HHKBA CBHBCEM OCHO-
BaTeJIHO BEBIPOCHT, KAKBO BCBILHOCT NpejcTas/IgBa
CBETJIMHATA — €JIEKTPOMATHHTHM BBJmHH HITH 0CO-
Genn wactHuy — doronn? Ta nanu npu peluapa-
HETO HA BCEKM BBIPOC HCKame 7a NOJIyYMM ompese-
J€H oTroBop. O6aue 3a cBeTnMHaTa me MOXXe 1ma ce
OTrOBOpH ompegmeseHo. Hemno IIoBeYe, EeaHO oT
Hali-3HAYHTEe THKTE TIOCTHXKCHUA Ha PU3KKaTa B HALIETO
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CTOjIETHE € OTKPHTHETO, Y€ ONHUTHTE [8 Ce IpoTH-
BONOCTABAT BBJHOBHTE ~ CBOHCTBA Ha CBETJIMHATA
HA KOpNYCKyJapHATe M CBOMCTBa Ca NOTPELIHH.
Iloxkasa ce ybOequrenHo, ue CBETIHMHATAa IPHUTEXKABa
eJHOBPEMEHHO M BBJHOBU, ¥ KOPIYCKYJIapHH cBoii-
crBa (CBoMCTBa HA YAaCTHIIM); KaTO B CJHM ONTHYC-
CKM ABJICHMSl C& NpPOABABAT E€QHMTE CBOHCTBA, a B
IAPYrH ONTHYECKH ABJICHHA — JPYTHTE: cpoficTBa.
HanpuMep npH pasnpOCTPaHEHHCTO HA CBCTJIMHATA
H OpH sABNeHuATa Audpaximas H unTepdepeHnus
ce NMPOABABAT BHJIHOBHTE i CBOHACTBA, 8 IPH H3NBU-
BAHETO M IOMTBIIAHETD Ha CBETJMHETa Ce Npos-
BSIBAT KOPIYCKYJIADHHTE (xBanTOBHTE) M CBOMCTBA.
,Ho nsmocrno — mumwe C. H. BaBunos — CBeT-
- IMHATA He € HHTO BBJIHA, HHTO YacTHUA, HHUTO
cMeCc OT emHoTé¢ W -Apyroro. Hapmre OCMKHOBCHH
[OHATHS He Ca B CHCTOSHME HAMBIHO Ja 0o6XBaHAT
peaJHOCTTa, 32 TOBA HE HU AOCTHIaT OHIE HUTO HyMH,
HWTO HaryegHu mocobus.“

B3HHMKBAT H3BECTHH TPYXHOCTH B €AHOBPEMEHHOTO
CchpUeTaBaHe HA [BeTe NPOTHBOIOJIOXHK CBOHCTEA.
Maxap TesH TPYAHOCTH Jia HE Ca olne OKOHYATEeTHO
paspemeHu, Te, paabupa ce, HMAT BPEMCHEH XapaK-

. tep. Illom cBer/MHaTa IpHUTEkKaBa CAHOBPEMCHHO
M CBOMCTBATA Ha HENPEKBCHATH BBJHH, H cBoli-
cTBaTa HA OTACJHM YacCTHUM, B AeHCTBUTESHOCT
1 TPAGBa Na MPEACTABJIABA AMAICKTHIECKO EJIHH-
'CTBO HA Te3H NPOTHBOIOJIOKHM - CBOMCTBA. OGaue
Tasy eJMHHA KApTHHA OIIC HE € OKOHYATEIHO 3aBBP-
HIeHa. )

Cnen xato Ha ¢(u3MIuTe CTAHAJIO HANBIHO SCHO,
ye CBET/IMHATA IIDHTE)KABd E€JHOBDEMEHHO CBOif-
CTBA HA €JICKTPOMATHMTHH BBLJHA W KBAHTOBM cBoif-
CTBa, MOCTaBeH 0wy BBIPOCHT, HE MOraT JX IpH
M3BECTHM YCJIOBHA M UacTHIMTE HA BeELECTBaTa Ja
NposABABAT BBJIHOBH CBOMCTBA.
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INo-nararsmsusar pasBolt Ha ¢usmukara TIOTBBPAU
Taa noraaka. Beme moxasano, ye NpHTeKaBaHETO Ha
BBJIHOBH M KOPNYCKyJapHH CBOMCTBa He e ocobe-
HOCT CaMO Ha CBETJIMHATA, a € 06112 38 BCHUKH YacTHIM
‘34KOHOMEPHOCT, T. €. NPH ABHIKEHHETO CH BCHUKH
HaCTHIM IIPOABABAT KAKTO BBHIIHOBM, TaKa M Kopmy-
CKyJnapuu cBoiicrea. Hanpumep MHOro6po#Hu onuTH
[IOKa3BaT, Y€ BCEKM IOTOK OT €NIEKTPOHH, NPOTOHH,
aTOMH M MOJIEKYJIM IPH CPELIAHETO HA MAaJKK npe-
NATCTBUS (ATOMM Ha BeIIeCTBATA) M OTBOPH NIPHYHHABA
CBIIUTE NUGDPAKUMOHHH SBJEHMS, KaKTo CBeTJIH-
Hata, T. €. OpHTe)XKaBa CHIHUTE OCHOBHM CBoHCTBa :
H2 BBJIHHTE.

BriHOBuTe cBojicTBa Ha. CJICKTPOHHTE CE€ M3MOoJI-
3yBaT B €JICKTPOHHHA MHMKDOCKON, KOMTO yBeau- .
JaBa MHOIO IIOB€Ye OT ONTHYECKHS MHKPOCKOII.

'~ CnueraBaHeTo Ha BLJIHOBUTE M KOPNyCKyJIapHuTE
CBOHCTBa MO)Ke Ra 6Bae 0GACHEHO Camo BB3 OCHOBA
Ha JHAICKTHYECKUA MATEpPHATIH3IBM, KOHTo ycraHo-
BABa, Y€ BBB BCAKO NPUDPONHO SIBJICHHE Ce nposi-
BABaT INPOTUBONOJIOXKHOCTH M Ye 33eqHO C ToBa
CBIIECTBYBA M THANEKTHYECKOTO MM EIHHCTEO.

H Taxa B rTasu ruaea ce samosmaxme c ¢bu3nunara
CBHIIMHA HA CBETJIHHHOTO M3NBYBAHE U C HAKOU
HETrOBH CBOMCTBA. YcTaHOBHXME, ue H3J'BYBaHETO Ha
CBETJINHA € CBBP3aHO .C aTOMHTE U MOJIEKyJIUTe Ha
- BeluecTBata. DH3UYHATA CHIMHA HA CBETJIMHHOTO
H3TBYBAHE Ce CHCTOM B TOBA, Y€ aTOMUTE ¥ MOJIEKY~
JIATE, NOJYYaBafiKH €HEPrMA OTBLH, Ce BE36yxmaT
H CTaBaT CaMH M3TOUHHIM Ha EHEPIHsd, IO CHEIHATHO
Ha CBETNHHHA CHEPIHA, 3aILOTO CHEPTHATA HE H3Ue3-
Ba — TA CaMo nNpemMMHaBa OT egHa ¢dopma B npyra.
IlIpu aromnmsa B3puB aTommre u MOJIEKYJIUTE Ha
BEIECTBOTO, OT KOETO CE CBCTOMT 3apARBLT Ha Gom-
Gata, mpogyxTuTe npn meneHmeTo ApyruTe geraiiip
Ha OomGbara, kakTo M 8TOMHTE; M MOJEKYJHMTe Ha
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OKOJTHHMS BB3JyX ce BB30Y»KIaT OT CHITHOTO HarpsBaHe,
JOCTHTALIO MHOIO BHCOKA TEMIIEpaTypa. Ha To3m
IPUHIMI €8 OCHOBAHM TEMIICPATyPHHUTE HSTOUYHHIN
Ha CBET/IMHA, KOWTO Iie pasrijejame B CiefBalnara
riaBea.
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FJIABA III

TEMIEPATYPHH M3TOYHHIH
HA CBET/IHHATA M 3AKOHH
3A H3JIBYBAHE OT TAX

ITonesxe H3TOYHUKEBT Ha CBETIMHHOTO H3JIBUYBaHE
IIPH aTOMHHSA B3pHB C€ OTHAacCAd KbM TéMIIeparyp-
HHTE H3TOYHMIM, IIOABABA Ce HCOGXOJ.IHMOCTT& oT
pasriaexxgaHe Ha Tesum HM3TOYHHIK M HAa 3aKOHHTE 3a

* H3NI'BYBAHETO OT THAX.

1. 3AKOHH 3A H3JTBUBAHE
OT ABCOJIIOTHO YEPHO THJIO

Temnepatypuute usTouHuuy Ha csermmmata usny-
CKaT CBETJIMHHA €HEPTHA 33 CMETKA HA HATDABAHETO
MM R0 BHCOKa Temmeparypa. Takmpa u3TOYHMIM ca
CABHUETO, OGHKHOBECHHUTE €/IEKTPHUECKU Kpymku (c
’KHYKA, KOATO Ce HaXkexkaBa) M ap. Kom TeEMIepa-
TYPHMTE MSTOUHHLK CE€ OTHACA M MITOUHHKDET Ha
CBETIMHHOTO H3NBUBAHE, BH3HHKBAL{ NPH ATOMHHS
B3puB. Ilopagu ToBa we ru pasrnemame mo-noxpobHo.

3a ycraHOBsBaHe Ha 3aKOHMTe 3a HM3THYBAHE OT
TEMOCDAaTYPHH H3TOUYHHIHM € BBBENCHO IOHATHETO
abcomoTHO 4epHo TAmo. KakTo Beue CrioMeHaxme,
nox a6CoJIIOTHO YepHO TAJIO ce pasbupa Tam0, KoetTo
TOTTBIIA HAIBJIHO NajalliATe BHPXY HEro CBETIIHHHM
H3JTBUKH, KAKBATO M JB/KHHA Ha BBIHATA Ja MMAT
Te. B npuponmara nama Tena ¢ mumma NOTIBINATEHA
coocobrocr. O6Gave 3a u3yuyaBaHe CBolicTBaTa Ha
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TéMnepaTYpHUTE M3TOUHHMK € CH3JAJEH HIKYCTBEHO _

Mozes1 Ha a6COIIOTHO YePHO TAJO. To# NpefcTaBiaBa

KyXo KBA66 mmm Kyx ummmHAsp ((ur. 24) ¢ maxek

OTBOp M IIOUEPHEHA BBTPEIIHA MOBBPXHOCT. Beexn

_ B4, BISASBI B TOBA TSAJIO NpPE3 MAIKHS OTBOD,

.Ie H3je3e OT HEro CJIeJ -MHOFOKPaTHO OTpa)KeHHE.
¢ h - ’

Puz. 24. Moaen wna abcomoTHo
. 9epHO TAJIO

Ila pomycHem, ue MOIJIBLIATENHATA CHOCOGHOCT Ha
BRTpElIHaTa MOBBPXHOCT € 90%/,. Torasa ome cnexn
OBPBOTO OTPAYKEHHE OTPA3eHUAT INOTOK e OBae
10°/, oT majaimMs, Ciex BTOPOTO OTPaXKEHHE TOH Iie
criamie Ha 1%¢ oT majaniusa, a Ciaex TPETOTO — Ha
0,19%/,. ' :

Axo- cnen TPHKpaTHO OTpPasfgBaHE CBETJIMHHUAT
JpY H3nese obparTHO, 00INaTa MOrIBIATENHA CIIO-
cOGHOCT (OTHOMIEHHETO HAa MOr'BJIHATHA IMOTOK CBET-
JIMHHA €HEepPrHsA KpM majamms) e 6bpac paBHO Ha
0,99, 1. e. 6im3ko RO €AMHMOATA. Hait-muoro ce

‘npnﬁm«xmana’r 1) abCOJIFOTHO 4YEpHATO TAJIO IIATH-

HOBATE C)KAM M OHCMyTOBAaTAa UEDHWIKA, UHMATO
morTpmaTenHa criocobrocr € okoso  98%/,.
TIo TAKBB HAUMH, KO IIPE3 OTBOPA BJIE3E CBETIHHER

CHOII, TO IIOpaaAX MHOIOKpPaTHOTO OTpa3aABaHC oOT .

BBTPEIIHATE CTCHH NPaKTHYECKH IfjaTa CBCTIMHHA
eHEpTMs INe OcTape B IymMHABpa (Hsama yia usJnese
napbi). Ilopagu ToBa mMeHHO abCOJIIOTHO HEPHO

7 CaeTnMuNO HIBPUBAHC NPH STOMHUA naﬁn 97
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TAJI0 C¢ HADHYA TAKOBA TAJI0, KOSTQ NOTITHINA HAIr'biIHO

BCHUKH JIBYH, KOHTO HajaT BBDXy HeEro.

. BeTpemmara noBBPXHOCT HAa TaKOBa THIO uMa

HE CaMO HaM-roqsAMa norIBINATE/IHA cnocobHOCT B

CP4BHCHHE C IpYTHTE TENa, HO - TR NpHTEIKaBa M
-TOJIIMAa H3TBYBATENHA CHOCOGHOCT. )

AKO BLTDENIHHTE CTEHH Ha TAJIOTO CE HAYKEIKAT
C CJICKTPHIECKH TOK HJIM NO-APYT HaYMH [0 TOGessT-
BaHe, TO NOpag® MHOrOKPaTHOTO . OTPa3sABAHE Ha '
CBETJIMHATA BETPCIIHATA HOBBPXHOCT HA KYXOTO TAJIO,
Tieaana mpes OTBOPA, - MpuAOOHBA 0COGEHO ronsmma
SAAPKOCT. ‘

Teoperrumure m omMuTHETE H3CIenBaHMA IOKa3BaT,
U€ Ipu. BCAKA JajeHA TeMUeEpaTypa ' aGCONIOTHO
9YEPHOTO TSANO M3NHYBA HaM-MHOrO CBET/IMHHA eHep-
THA B CpABHEHHE C BCEKM APYr TEMIEPATYDEH M3Th-
uBaresn. Hanpusamero ot aGcomorHO YEPHO TII0
UpCACTAR/IABA IPAHMIATA, KBM KOATO HOBEYE MIIA
DO-Ma/IKO Ce NpHG/IMKABAT M3NBYBAHHATA OT -Apy-
TUTC IO-MAJIKO CBHBBPIICHH TEMIIEDARTYDHH H3TOU-
HMITH. ‘ , ,

.M=oro nakexxemu rena, BKJIIOYHMTEIIHO H ra3o-

- BETC, CBINO HMAT SHAYMTENHA INOTIBIJATENHA CIIO-
co6HOCT. Upe3 MHOrOYHC/ICHH ONHTH e YCTaHOBEHO,
4€ 33 CBETJMHHOTO HM3BYBAHE OT CITBHIETO BaYKAT
B I'IaBHY JIMHHK CHUIHTE 3aKOHM, KAKTO 33 H3TBYUBA-
HETO OT abCOMIOTHO YepHO Tano. H3BecTHO e, ue

- MSTOUHMK H& CBETJIMHHOTO M3TBUBAHE OT CIIBHLETO
€4 HaXEIKCHHTE Ta30Be, YMHTO MOBBLPXHOCTEH Ciolt -
(doroctepara) numa TemuepaTypa oxojo 6000°K,

Kakro peue ce xasa B ruasa I, ustounmk ma cpe-
TIMHHOTO M3JIEYBAHE OPH QTOMHHs B3PHB Ca CHIO
(kaxTo ¥ npu CIEHOETO) HaXKeKEHUTE HapH | rasose.
Ilopanu T0Ba ¢ mocTarbuma 3a IPaKTHKATA TOYHOCT
MOXXE Ja ce mpHeMe, ue CBeTemara o6macr npH

8TOMHUMJ B3PHB H3THUBA CBET/IHHA KAKTO aGCOIIOTHO
98 ' ' o
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wepro Tano. Jlie pasriename cera SAKOHUTE 38 M3IB-
UBaHeTo OT 86COMOTHO YepHO Tso. KM Te3n 3akoHn
Ce OTHACST CJICHHATE: _

1. HaTensuTersT (CAIATAS) HR CBETIHHEOTO
manpunane [, (KOMMUECTBOTO CBET/IHHHA €HEPIHA,
KOATO M3IBpuBa 32 ‘1 CeKyHjaa €M KBajpaTeH -
CAHTMMETHP OT IUIONIT2 Ha &6COTIOTHO YEPHOTO TSLJIO)
¢ IPONOPIMOHAJICH HA UECTBHPTATA CTCICH Ha aGco-
morrata Temneparypa T° K! ma tanoro. Tosu 3akoH.
HOCH HaspaHHeTo 33KoH Ha Credan — Bonnman u
ce H3pasgBa MaTEMaTHYHO TaKa: .

Kas

.
G € TIOCTOsAHEH KoedHIueHT, pasex Ha 1,37.10-12
xaa[cud. cex.zpad.t;

T — a6coyioTHA TEMImepaTypa Ha H3IBYBa-

maTta NOBBPXHOCT B KeJBHHOBM rpapgycH.

To3H 3aKOH IOKA3Ba W3IKJIIOUHTEJHO IOJIAMOTO
BJMSHAE HA MOBHPXHOCTHATA TEMIIEPATYPA HA TAJIOTO.
BBpXy Herosara CIocoGHOCT Aa H3TBYBA CBETIIMHHA:
eHeprua. AKO MOBBPXHOCTHATA TEMICPATypa Ha TSIO=
TO C¢ IIOBHINM JBd I'BTH, MHTCH3HTETHT CE yBEJINYaBa
16 mbTH; IpM NOBHINABAHE HA TeMlcparypaTa TPH ™
OBTH MHTEHSHTETHT ce yBeiqmdasa 81 meT m T. H.
IBIHOTO KOJMYECTBO CBETIMMHA eHEpruA Eum
M3ThbUeHa OT IPLJIATA NOBBPXHOCT HAa M3JIBYBAIIOTO
TANO 33 ISJIOTO BPCME HA CBETEHE L, C¢ onpegens

3 AGcomoTHATS TeMmeparypa T ce H3MEDBA 1O TaKe Hape-
eHATa cxang HA Kenpme or  aGcomornsra -Hyna (1=—273'C)
1 ce osHauasa ¢ T°K. IlpemunaBasero OT TPafyCHTE HA MOXK- . -
NYHAPOZHRTS CTOIDANYCHE CKANA (C) xbm 86CONIOTHATA TEM-
neparypa (K) crasa no dopmysara TOK=(¢+273°C). Hanpumep

‘Tm6000° Kex5727+273°C:
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no cnepmara dopmyia (axo pasmepure ma Ta0TO HE -~
Cé HSMCHAT N0 BpEME HA CBETEHETO)

Eu:m=0' T Stc-
Eyusn ce uamepBa OOGHKHOBEHO B KaJIOpHH.

2. CHeKTPalIHRAT HHTEHIHTCT HA H3THUBA-
HeTo [, T. €. KOJHMYECTBOTO CBET/IMHHA - €HEPIHA B
KQJIOpHH, KOATO H3IbyBa 3a 1 cex. 1 cu?® or 'moBBpX-
HOCTTa ‘Ha TSAJIOTO B MHTEPBAT OT A 0 (A1 MuxpoH)
ABDKHHY Ha BEJHUTE, Ce onpefensa no ¢opmynara
Ha Ilnamk ' <

Cy -1 -

_ [ = xaas.
Hh=Ci.a [e AT_ 1] cuiceK. MUKpoHu °

KBAETO A € AB/DKUHA HA BHIHATA B MHKDOHH;
" T — remneparypaTa Ha NOBBPXHOCTTA HAa TH-

010 B °K; v .
C; u C; — nocTosHuy KoeUIMeHTH, KOU-
. ca paBHM: =
KaA. MUK Hut
C,=8,85.108 K44 NUKPORY,

cad. cex
’ \

C;3=1,44.10* auxponu. zpad. | .

Ot ¢opmynata na ITnank creasa, ge 3a abcosoTHO
H€PHO TANO CNCKTPaJHUAT CBCTAB HA M3NBUYBA-
HETO 3aBHCH CaMo OT TEMIEepaTypaTa HA - TSJIOTO.
Tpadunure na CIIEKTpaJIHUA MHTEH3UTET HA M3JIHYBa-
HETO, H3UMCICHH 1o (Popmynata Ha Ilnanx 3a pas-
JIMYHH NOBBPXHOCTHH TEMIEpaTypu Ha abGCoOsIOTHO
UCpHO TANO, ca moKa3aHM Ha ¢wur. 25.

Ot rpadunure, nagenu Ha ¢ur, 25, ce Bmina, ue
KOJIKOTO € II0-BHCOKA TEMIEpaTypaTa HAa TAJIOTO,

100 _
Sanitized Copy Approved for Release‘2010/04/13 : CIA-RDP80T00246A042500220001-5



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5

TOJIKOBA ¢ HO-TOJIAM HHTCHSHTETHET HA  H3JIHYBAHETO
BBB BCSKa YacT OT CHEKTHpPa H CJieHOBATENHO TOJI-
KOBa mo-rojIsima € M ofljaTa €HEprus Ha M37THYBA-
‘HeTo. OcBen ToBa OT rpadumure creaBa, e TPH
yBeJIHUaBaHe HA TEMIEpAaTypara Hali-rojifmMaTa CTOM-
HOCT Ha CTEKTPAJHHA HHTECHSHTET (MAKCHMyMBT Ha

C

NN

-
/// ,} /”"'o, ,//,

M 7

. Unmeiumem ua usAsNanemo

04 a2

" Quz. 25. Tpadumm 33 HIMEHEHHETO Ha CIICKTPANIANA \
.. MHTCHSHTCT HA HMSTHYBAHETO 38 PASIMYHM NOBBPXHO-
CTHH TemMmepaTyp® Ea alcomorRO wepro Tamo

BCAKA KPHBA) Ce M3MECTBA KBM I10-KBCHTE - BBJIHH.
Topa sBJIeHUE € M3BECTHO IIOA HA3BAHUETO 3AKOH
38 H3MECTBAHECTO MM 33aKOH HAa BKH.

3. ‘CoriacHO '3aKOHA 38 M3MECTBAHETO IBJDKHHATA
HA BBLJHATA An, IPH KORTO HHTEH3NBHOCTTA Ha H3NB-
YBAHETO € Haik-ronsama, 3aBucH OT a6COMOTHATA
TeMIepaTypa NO CJICHHWs HA4YMH: '

l.=3§;—6 A(uxpoﬂu. .
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3a pasmryHMTE TeMIeparypu ce nonytmna'r cnen-.
HHBTE CTOUHOCTH HA Am:

2000°K; 6000% 8000°% 10 000% 20 000% 50 000°
L44p 0,048y 0,36p 0,294  0,14p 0,058

C npemecTBaHe MaKCHMyMa Ha KPUBATa Ha M3JIBY-
BAHETO CE€ M3MCHA M UBETHT HA H3THYBAHETO —
OT YepBeH IPH HHCKH TEMIIEpaTypH -0 OaAn npu
BHCOKH TEMIIEPaTypH. ”

B3 ocHOBa Ha M3C/IEZBaHUATA 38 PASNPERCACHHETO
HA CHEPIHATA B CHCKTHDP2 HNPH DPasJIHYHM TEMIepa-
"TYPH MOXKE Jia C¢ CBHCTaBH CJCAHATA NMPEACTaBa 3a
H3J5UBAHETO Ha CBETJIMHHA CHEPIHA OT , HArPCTH
Tena.

Tenara H3IHYBAT enepma IIpH BCAKA 'remnepa'rypa
Ilpn HmCKUTEe TeMnepaTypu Ce WITHYBAT IJIABHO
HH(QpavepBeHH TBYM, KOHTO CROTBETCTBYBAT HA

 MHOrO IBJI'M BBJIHH; 00II0T0 KOJHYECTBO H3NLUYCHA _

eHepras € muoro maaxo. IIpn noBHIIABaHEe Ha TeMIe- -
patypata ce NpHGaBAT M JIBYH, CHOTBEICTBYBAIIM
HA mO-KBCH BBJIHH; O0IIOTO KOJHMYECTBO CHEPTHA
ce NMOBUINABAE H MAaKCHMyMBT HR HITHUCHATA EHED-
THS Ce IIPEMECTBA KBbM TO-KBCHTE B'BHJIHH. BJIB&» npu
TemmepaTtypa manxo Haft 500° npm ofmoro' yBenu-
YaBaHEC HA H3IBYCHATA CHEPIMA NBPBHTC BHIHMH

. JBYM (qepnenm'e) CTABaT TOJIKOBA HHTCH3HBHM, Y€
3amoyBaT 1@ ReficrByBaT Ha oumre. Hakpas, npu
Temmepatypa Hax 1000°, samouBar A8 ce BHOKHAT H
BHOJICTOBHTE JIBUM, NOABABA C¢ HENUAT BHIOUM CIie- v
KTBHp, HacThInBa 6510 HAaXKe)KaBdHE, & CACHK TOBa Ce
NMOABABAT M YJITPaBHOJIETOBHTE JIBYH. ‘ )

Kakro ce Bmxjia oT KpuBHTe Ha Qur. 25, HITHYBA~
'HeTO BBB BHAHMATa 00]IaCT CHCTABJIABA CaMO majKa
YaCT OT IAJIATA CHEPrHUsA, KOATO CC M3MYCKa or cBeTe-
IOTO . TAJIO.
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H306m0 OTHOCUTENHO HAi-TONAMOTO BHIAHMO CBET-
muEHO u3npuBame (oxosno 45°,) ce monyuaBa IpH
Temneparypa 6700°K. Ilpm noBHmaBaHe Ha TeMnepa-

~ Typara Hax 6700°K 3HauuTeHO HAPACTBA HHTCH3H-
TETHT HA YJATPAaBHOJICTOBHTE meau m B ofmoro
H3THYBAHE NPONCHTHT HA H3ITHUBAHCTO BHB BHIH-
Mara OGNACT OTHOBO 38NOYBA Ja HAMANABA.

Tlo-rope 6sxa pasrjefaHy SaKOHHTE 32 H3TLUBAHE
or abcomoTHO wepHO TANO. Kaxto Beue Geme orGe-
N38HO, B NPHPOJATA HAMA a6COJIOTHO 9YepHH TENa.
SaxoHuTe 328 H3THUBAHE OT PEAJHHTE Teja M 3aKO-
HUTe 33 MITHYBAHE OT aGCONIOTHO UEPHO TAIO HE Ca
egHu ¥W- CHIDM, 00aue, KAKTO NOKAIBAT ONMTHTE,
NpH BCHUKH TeJa B MPHPOJATA, KOHTO Ca MI3TOTHHIH
HA TEMIEPATYPHO M3THUBAHE, HMA IPONOPHMOHAIHOCT
MEKAY H3ITHUBATCIHATA B NOTTHINATEINHATA CIIO-
CoGHOCT Ha TAJIOTO 32 JAaJICHA NBJDKAHA HA BBHJIHATA
B faficHA TeMmepaTypa. Ta3m 3aBHCHMOCT ce.ompe-
Hensds OT TEMIEPAaTypHAS SAKOH S8 H3TBYBAHCTO,
Kolito Moxke na ce Gopmyympa mo CHCHHAA HAYHH:
»JIpH TeMnepa¥YypHOTO HM3TBYBAHE OTHOWICHACTO HA
CNIEKTPAJHHUA MHTCHSHTCT HA H3THUBAHETO I, xBM
CTIEKTPAJHAA KOoe(hUIMEHT HA NOITHIAHETO A, sa
JafieHa JB/DKHHA Ha BBHJIHATA H IaJICHA TeMIICpaTypa T
€ NIOCTOSTHHA BEJIMYMHA 38 BCHUKH T2 B ppupoaaTa.”
MaTeMaTHUHO TO3H 3aKOH MOXe Ja Ce . M3pa3H
TaKA , ‘

Ot nedurmuuATa Ha AGCOTIOTHO YCPHO TAIIO CIICNEA,
ye 3a mero A, = 1, mopapm xoero B = I, m ce
onpenenss 16 opmynara na Ilnanx. 3a BCHIKH APY-
¥ TeNa CHCKTPATHUAT KoeHIMEHT Ha NOTIIBIAHE p: 53
€ MO-MRJYBK OT €JUHHIA H NOpPANH TOBA H3TBYBA--
Te/IHATA MM CIIOCOGHOCT € I0-MAJIKA 0T H3TEYBATCIHATA
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cnocoGHOCT Ha abCONIOTHO YepHO THIIO npy edHa W
CBIlIa TeMIIepaTypa.
Axo 2a HAKOE TANO KoymueHTBT A, € mo-Mansk ot
CRHHUOA M IIOCTOSTHEH 33 BCHYKHM IIBJIXKHHY HA BBJIHU-
- T€, TaKoBa TAJI0 Ce Hapu4a ,,cuBo“. B npuponmara uama
TeJa, CHBIAJAIIM [0 CBOKCTBA CHC CHBHTE Tena, HO 3a
OrpaHuyeHa o6JacT OT JBJDKMHHE Ha BBJIHATE TelaTa
moraT ma 6BaaT GiMSKH OO cuBHTe. IIpaxTHuecku
»CHB® € TUIaMBKBT HA BEBIJIEBOAOPOINTE, HANPH-
MEp Ha aleTHJIEHa. 3a CHBO TAJIO pasmpeleicHUeTo
HA M3NBYCHATA €HEPrHA CHBIANA C PASHPEREICHUETO
B CIEKTBpPa Ha aGCQIIOTHO YepHO TsIO (IpH exua M
CBIAa TEMNIEPATYpPa), CaMO e MHTEHSHTETHT HA H3)Th-
UBAHCTO € NO-MATBK. 3a BCHYKM peajHH Tena,
KOHTO HE€ Ca 4YepHH MM CHBH, IIOrIHINaTeHATa
COoCOGHOCT A, 3aBHCH TIJIaBHO OT MB/DKMHATA HA
BBJHATA M TeMIepaTypaTa Ha Tanoto T. Hanpumep
3a Bondpama nOrNBINATENHATA CIOCOGHOCT & IIO-
ronsiMa 3a KBCHUTE, OTKOJIKOTO 3a JNBJITUTE BEJIHM.
B croTBercTBHE C ToBa pH BoNpama MHTEHIHTETHT
H2 N3IBYBAHETO CE OTIMYABA OT MHTEH3HTETA HA
abCOIOTHO YepHO TANO MO-MANKO 33 KBCHTE BEBJIHH,
' OTKOJIKOTO 33 ABJIruTe BBIHM. ETo 3amo Bosndpamo-
BHATE H3TBYKH CE OTJIMYABAT IO LBAT OT H3IBUKHUTE,
KOMTO 6M M3nycKano aGCoMIOTHO YepHO TANO: Te ca
"OTHOCHTENIHO NO-MAJKO YePBEHW OT MITBUKHTE Ha
a6COMIOTHO YepHO TAJIO NpH emma u CBlNa Temnepa-
Typa. » :
Tlonsxora mpaxTuyecku e nmo-yxo6uo ma ce paboTtu
HE C MCTMHCKATA TEMIEpaTypa H4 H3TLUBATENA, 4 C
TaKd HapeucHaTa ,IBETOBa TEMIepaTypa®, T. €. ¢
N Tas\ TeMneparypa Ha aGCOJIIOTHO “YEPHO TAJIO, NpH
KOATO M3TBUYKHTE My Ca GiM3KHM TIO »IBAT OO H3-
JIBMKHTE Ha NaneHuMs M3TOUHHMK. CnegoBaTesino  3a
Bondpama (u BHOGME 3a BCHUKH MeTanH) nBeTOBaTa
TCMIEPATYpa € MO~-BHCOKA OT HCTUHCKATA TeMneparypd.
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2. TEMOEPATYPHH H3TOYHRIH
HA CBETJIHHA

TemnepaTypHHTE H3TOUHMIM Ha CBETJIMHA MOXKE
Ja ce pasfelAT Ha ABe IPYNH: eCTECTBEHM M HM3Ky-
cTBeHH. B CiaBHuUeBaTa CHCTeMa HAaH-MOILHHAT OT
€CTeCTBEHUTE TEMIIEPATYPHU M3TOUHMIM HA CBETJIHHA
e CITBHIETO. ) X -

Cropefi CBBPEMEHHUTE HAyYHH JAaHHH CIIBHIIETO
NpeACTABNIABA HATOpEIIEHO ra3oo6pasHo KBI60 C
TeMmepaTypa Ha M3THUBALIATA IOBBPXHOCT OKOJIO
6000°. TeoperuduecKHTe NPECMATAHHA AABaT OCHO-
paHMe fa Ce NPEATOJara, ue TeEMIepaTypaTa B IICHTHPa
Ha CiaBHIETO € OKOJo 20 MIuMOHA rpajyca mpH
rpaMagHO HajArase. s ’

KakTo € H3BECTHO, HM3TOYHHK HA CIIBPHUCBATa
eHEprus Ca TEPMOS/IPCHUTE PEAKIMM Ha NPEBPBIIAHE
Ha BoAopoaa B Xenmi. i :

IfmameTHpBT HA CIBHOETO € PaBeH HA 1 400 000
KMJIOMETpa, T. €. II0 HEr0 MOXe A3 Ceé HAmece 115
IBTH . AHAMETHLPBT Ha 3eMHOTO KBGO (AMaMETHPBT
pa semaTa e oxoso 12000 xx).

Kato ce 3HasT TeMueparypara Ha CIBbHYUCBATa ;
NOBBPXHOCT H Pa3MEpHTE Ha CIHBHIIETO, JIECHO MOXKE |
[a Ce ONPEAEJNAT IO IBPBHSA 3aKOH HHTCHIWUTCTHT
Ha CBETJIMHHOTO HM3IbUBaHe M OOGIIOTO KOJHAYECTBO
CBEeTJIMHHA EHEPIUsA, KOATO Ce M3Ib4YBa OT NAjaTa
CJIBHYEBa NOBBPXHOCT. 3a TeMiepaTypaTa Ha IOBBP-~
XHOCTTa, paBHa Ha 6000°, MHTEHSHTETBT Ha H3IBI-
pamero € I, = 1780 xas/cud.cex, a8 KOMMIECTBOTO
CBET/IMHHA €HEpIUsd, KOETO M3JTBhYBa 33 1 cex. nsniara
MOBBPXHOCT Ha CITBHIETO, € OKOJIO 4,4.10“% . 3a ma
Cé TMONy4YH TOJIKOBA CHEPrMs HA 3CMATA, 6u Guno
HeoOXOAMMO BCAKA CEKYHJA Aa Cf M3rapd B HCIIHTE »
Ha €JIEKTPOCTAHIMATE TAKABA MACA KAMEHHM BBIJIHIA,

\

v

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5



Sanitized Copy Approved for Release 2010/04/13 : CIA-R’VDP80T00246A042500220001-5

KOATO NPCBHINABA 3aNacCHTC OT BEIVIMINE B LSIOTO
SeMHO KBJ60. i ’ _
KosnaecTBoTo TOmNMMHA, KOATO CTBHOETO H3mpaina
HR 3€MAT2, CC XapaKTepHIUpa C TaKa PapeueHaTa
CIHLHYCBS HOCTOXHHA, T. €. C KOJIMIECTBOTO TOILTHHA,
KoATO 6n majana 3a 1 MwmyTa HA IUIOL{ eXMH KBa-
ApaTeH CaHTHMETHED OT 3€MHATR MOBBHPXHOCT, 4KO
HAMaIe aTMOC(epa, M aK0 Ta3u ILIOLY € PasIosIoIKeHa
NEPNEHANKYIIAPHO HA CILHYEBHTE JTBuM. IToHacTOA-
Iem ce mpuema, 4e CTBHYECBATA NCCTOSHHA € PaBHA
Ha 1,94 xaslck.mun. B ecrecTBenm ycnoBus Koym-
YC€CTBOTO CBETJIMHHA CHEPIHUsi, KOCTO HBA HA 3eMATA,
€ HCNOCTOSAHHO M 3aBHMCH OT CBHCTOAHHETO HA aTMO-
cepata, OT BEHCOUHHATA HA CIIBHIETO HAX XOPH30HTA
¥ OT BI'BJA HA NaJaHETO HA CYLHYEBHTE THUM BBHP-
Xy mmomrra. HaM-rojsimara msmepena cToftnocT Ha *
CIIBHYUCBATR TOIUIMHA B TepuropHATa Ha CCCP e
1,51 xasfcu®. mun (T6mmcu). B mpyru mymxToBe ca
HOJIyYCHH CICHHUTE Hai-TOJIeMH CTOHMHOCTH HA CIhH=
ueBaTa TOIUINHA, Najama ce Ha 1-cu® 3a equa MunyTa:
Tammxenr — 1,50 xas/cu® swun, Mockpa — ‘1,48
Kaslcs?. mun, IaBnoBck — 1,43 xaslcm®. mun, Byxta
Tuxasa — 1,30 xaa/ cud. sun. Haii-npoasmxurermoro
Habmonenue B ceera (peguua HeNpeKBbCHATH 3alm-
CBaHHA) 33 IOJYY4BAHATA CTBHYEBa TOILUIMHA nopm-
Hapneskn Ha CCCP u e Bopeno B IlaBnoBek. ©
CreXTBPBT Ha Ha)KEHKEHM, TBBPIM M TEUHH Tena
HPEACTARJISABA HENPEKBCHATA HBHIA, B KOMATO Ce
CBABPIKAT €JHOBPEMEHHO BCHUKH BBIHH OT BHIH~
MaTa, uHppavepBeHaTa M yNTpaBHONETOBATA HACT
Ha CueKTBpa. MHade Maryexia CHEKTHPBT HA Haske-
HKCH ra3: TOM € JIMHEeeH CIEKTEHP ¥ Ce CHCTOH OT OTHeI-
HY JIMHUH (IIBETOBE), KOMTO HMAT CTPOTO OnpeneseHo
MJACTO DO CKaJjIaTa 38 AB/DKUHUTE HAa BBIHHTE H CA
¢ pasgeneHHM OT THEMHH MexquHn. Beexu ras umma
CBOM, MPACHII CaMoO HA HEro JIMHECH CHEKTHp. -
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KaxsB crexkTsp uma crpanero? Ha mpbB morieX

" OTrOBOPBT Hariexaa mpocT. CITBHIETO, KAKTO BCH-
YKH HATOPCIICHM rasoBe, 6m TpAOBAO 18 HMA JmHEeCH
cnexTBp. O6avue CTBHNETO MMa HE JIMHCCH, 8 HEnpe-
KBCHAT CIEKTHD, KOHTO IIOUTH CHBIANR CBC CIEKTBpA
Ha a6COMIOTHO YePHO TAJNO NPH TEMUCPATYPa 6000°K,

- Emepsus

o5 | 0. 15 20 25
—m\Betharec [ LOeaxcuna na boancma § muxponu

Guz. 26. WonpuBarelieR COCKTHP HA CABHLCTO.
B MecTaTi, OSHAYCHH C HIPHXH; CTHHYCBATA CHCP-
" rua ce mormemR B aTmocheparay
4 —~—van vy
Pasnpe/ie/leHMCTO HA €HEPLHATA IO BBHJIHOBH IbA-
JKHHHM B CTLHYEBHUSA CIEKTHD ¢ IOKA3aHO HA ¢mr. 26.
* B mecTraTa, 03HAUCHM C IIPUXH, CITEHUCBATA cnepm
ce noryrema B atmoctepara. :
3amo CTBHIETO MMA HENPEKBCHAT CreKTsp ? 06~ -
‘CHERMETO € CJIET, 1070 : CTBHIIETO IPSACTAaBIIABA HaXKE=
sKeRo ra3006pasHoO TAN0, B KOETO FasoBeTe Ca mOJUIo-
JKeHH Ha MHOIO TOJISIMO HAJAraHe. ITopagn TOBa
CIIEKTBPBT MY, KAKTO CIEKTPHTE Ha TBBEPAHTE TEJA,
BMa BHA HA HENPEKhCHATA MBHIA. :
OxasBa ce, U¢ CIEKTPHTE HA Paspe/ICHATC ra3oBc
JIE Ha TasoBeTe C MajKa ILTBTHOCT C¢ CBCTOAT OT
orpenEm ymHms. Ho oM HajAraHeTo HA TAKELB ra3
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C¢ NOBHIIN, CHEKTPAIHATE JIMHMHM 3aII0YBAT aa ce
PasmMpABaT U Oa o6XBamEAT mo-rossaM CIIEKTpaJIeH
HHTepBan (NOABABAT ce noBede uBeroBe). Ilpwm
MHOIO TOJIEMM HAJIATaHHS, KOCTHIAIUy CTOTHIM ¥
ImoBede atmMocepH, JIHHEHHUAT CIEKTHD IpEeMHHABA
B HeNPEKBCHAT. Hanaraneto BBB. BLHmEHTe croese
Ha CTbHIeTO tocTrra-500 000 atmocdepn, a B LeHTBpa
‘— 120000 000 000 aTmocdepn. -
Bce max, maxap u cnemueBmaT CIOEKTEp g2 e
© HENPEeKBHCHAT, TOM € mpopsizanm oT MHOKECTBO THMHH
~THHHM, HapedyeHH ,PpayxodepoBu® mmum wa
umero Ha PDpayHxodep, Kolito HpBB I'M € H3YYHII.
Ceuunara PpaynxodepoBute JHHHEH e Guna
pasrajiaHa efBa KOrato 6HJI OTKPHT 3aKOHBT 3a
HOIIBIAHETO HA CBETJIMHATA B CBETCIIM NapH M
rasoBe. Criopen To3M 3aKOH BCEKH ras (mapa) more- - .
Ila HANBIHO ONPENENICHH JBYH, CBOMCTBEHH camo
3a Hero. Toma ca sBuHTe, KOHTO raser (mapara)
H3NBYIBA B HAXKEKEHO CBCTOAHHe. CNEKTHLPET Ha
TABYMTE, HABAIE OT CIIBHLETO, e HEIIPEK'BCHAT.
Ho, npemunasaiixu npes crzaaenata o6BMBKa, KOATO
- CE CBCTOM CBIUO OT H2YKEIKEHH Ia30Be (HO II0-MaJIKO
TOpeIm OT CIIEHYeBaTa HOBBPXHOCT), THUHTE OTYACTH
C€ NOITBIAT OT aTOMHTE Ha ras’oBeTe B OGBHBKATA.
Ilopazu ToBa oca6ear JIBYUTE C BBJIHOBHM NBINGUHH,
KOHTO €€ H3I'BYBAT OT Te3H HaXKEIKEHH rasope. Ero -
3aI00 B CHOTBETHHUTE MECTA HA CIBHLHYCBHS CIIEKTBD
Ce NOABABAT THMHH JIMHMM (JTMHHUM Ha norursfijane).
Ome ma Bpemero TEMHMTE JmmuuM B CIpHYCBUSA
CHEKTHD Aaam BB3MOXKHOCT 1a Ce ONPEHesIAT XHMH-
JECKHUTE €IEMEHTH, KOMTO CE HaMMpaT B HaXKeIKCHHATE
rasoBe Hi CIBHYEBaTa -00BuBKa. OcBeR TEMHHTE
JIMHAH CIBHUYCBUAT CHEKTHD MMa H UIMPOKH HMBHIH
B uMH(pavepBenaTa cm obnact (3ampmtosanm:¢ Ha
¢ur. 26), xBaeTo ABUHTE Ce OOTTBLIAT OT BOJXHMTE
Iiapu B 3eMHaTta aTMocdepa. ‘
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- OfmKHOBeHATa eNEKTpHtECKa KPYIuka, Ch3fajiend

B HavyanoTo Ha 70-Te FOMMHH HA MMHAIWA BEK OT

. 3a6enexuTeTHHA PYCKH eJICKTPOTEXHUK A. H. Jlomu-

© I'MH, ¢ TOHACTOAINEM Hali-pasPOCTPAHCHUAT H3KY-
CTBEH TeMIepaTypeH H3TOUHHK Ha CBernmua. B mes,
KAKTO ' € HM3BECTHO, HAXKEXKHTCJIHATA BoacdpamoBa
JKMUKa Ce HarpABa OT eNIEKTPHYECKHA TOK A0 TeMIe-
paTypa Ha APKO CBETEHE ¥ H3IyCKa CBETJIMHHA CHEp- .
run. ITogo6Ho Ha abGCOJIIOTHO YEpHO TSJIO NpH €je-
KTpHYeCKaTa KPYyILIKa, KaKTO IpU APYrHTe TeMmepa-
TYPHH H3TOYHHUIIH, HHTCHSMTETBT HA H3IIBUBAHETO
HAapacTBa CHJIHO C NOBHIIaBaHe TEMNEpaTypara Ha
srukata. IIpM CBBDEMEHHHTE ENEKTPHUUYCCKH Kpy-
IUKM TeMIeparypara Ha >KHUKaTa JOCTHAra 3000°K.
CneXThbpbT HA H3THBYBAHCTO € HENpEeKbCHAT.

3amo npH HarpsABaHe TeyiaTa CBETHAT?

Ha To3M BBOPOC HEe € TPYAHO 1a ce OTTOBOPH.
KaxTo € M3BEeCTHO OT IJjaEa 11, w3rpuYBaHETO Ha
CBeT/IHHA OT -aTOMHMTE Ha BCAKO BEIIECTBO CTaBa NpH
pB36yxmaneTo HM. OCBeH TOBa M3BECTHO e, ue
ATOMHTE B MOJIEKYJIATE M MOJIEKYJMTe B TejaTa Ce
HAMHDAT B IIOCTOAHHO JBIDKeHHe. JIBHMIKEHHETO €
HepaseJHo CBOMCTBO HA BCHUKH YACTHIM, HA BCAKO
BEINECTBO, Ha IPLIATA MaTepHs, OT KOATO Ce CHCTOH
BeesteHaTta., OT [OBHOKEHHETO HA TE3M YacTHOM Ce
ompenesA TeMmeparypaTa Ha Tejara.  Karo narpsa-
BaME MM OXJIAIKIaMe KaKBOTO M Jia € TSJIO, YCKOPA-
paMe uny 3abaBsMe ABHIKEHWETO HA HETOBHTE YacCTH-
1u. 32 IBPBH I'GT TA3K MHCHJ € HMIKAIAN BEIHKUAT
pycku yuen M. B. JlomonocoB. Ismxelikn ce,
YaCTHIHTE TOCTOSHHO Ce COIBCKBAT €aHa C Apyra.
AKo TeMIIepaTypaTa Ha TAJIOTO € MdJIKa, Te3n COIBCKBa-
HHUsi He HAPYHIABAT OGMKHOBEHOTO PA3NOJIOXKEHHE HA
eJIeKTpOHHTE OKoJo aToma. Ho KakBo CTaBa, aKo
HarpeeM >KMYKATA HA EJIEKTPHYECKAaTa KpyIluka &Ko
BHCOKA TemilepaTypa, npumepro mo 1000°? Ilpu Tasm
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TemnepaTypa BOJN(pPaMOBHTE ATOMH Ce JBHKAT MHOLO
65p30 M npH CONBCKBAHETO 'CH HSNHTBAT CHJHM
ynapu. Te3n ynapm He MuHaBaT Bede 6e3 mociequIm
82 CJICKTPOHMTE B AaTOMAa; BBHIIHMTE €JeKTPOHH
npERoGHBAT M3NHIUHA < €HEPTHS M NPEMHHABAT OT
. mo-6ym3Kxa ‘op6uTa Ha IO-JajIeUHA — ATOMBT Ce .
»BB30yxna“. Ilpm npemuHaBaneTo WM, o6paTHO, :
. OT BB3OYICHO B HOPMAJIHO CBLCTOSTHME Ce H3TBYBA
CBCTJIMHHA CHEPrHsA C ONpeAeNiCHA IBJDKHHA Ha
BBJHATA (IeCTOTa).

M=0roo6pasHo ¢ HOHACTOAILEM HIIIOJSYBAHETO Ha
CIIEKTPHYCCKaTa KpyluKa. T ocBersBa ynumm,3aBogy, .
JKHIIHINA, HTPAE FOJAME POJIA B TEXHUKATA, MCIHITNHA- -
T4 M T. H. EnekTpiueckaTa xpyinka moske Ja ce u3pa- ]
6ot C Half-pas;muna’ Moumoct — oT 0,4 Bata RO .
50 000 Bara. Obawe KOJKOTO M Ja € LCHHA, TS HMa
TOJIEMH HeJOCTAaTBIH. '

KaxBr ca Tesu memocraTsim? _ _

Enexrpayeckata Kpymxa ¢ HBXKEHKHTEIIHA KHUKA
C¢ H3NonsyBa IJABHO 3a oCBeTieHHMe. OGaue He
LsaTa CHEpIMsA, KOATO HIBa B Hed, Ce NpEBPHILA
BBbB BHAHMA CBET/MHA. BBLB BuMAWNMA CBeT/IMHA Ce
upeBpbaT camo 7 — 13/, oT eHeprusaTa, pasxoABana
OT KpYNIKATAa, OCTaHaJIaTa €HEpPrHA ce rybm Gesno-
JIE3HO, TA CC NPEBPHIIA IJIABHO B HEBHIUMHU ua(pa-
YEPBEHH H YJITPABHOJICTOBH JIHYH. :

CrenoBaTeso eexTpHYECKaTa KpyWIKa [ajed He

" © HKOHOMHYHA. A Jja C¢ NOBHIIM HKOHOMHUHOCTTR N
€ MHOIO TPYAHO — HY)KHO € A3 C€ ITOBHIUH TeMIe-
patypaTa Ha jxmukata. Ho Ta u Ges ToBa Beue ce
HamMMpa IIOYTH Ha IPEHHIIATA HA TEXHHYECKHUTE BH3IMO-
xHocTH (upH Temmepatypa Hag 3000°K Bondpamsr
Ce M3NapsABa MHTEH3HBHO, KOETO AOBEXKAA 10 CBKpa-
WaBaHe TpaliHOCTTa Ha Kpylukara). ToBa HAIOMKHIIO
yuennte na paGoTAT ycHieHO 3a Ch3faBaHe HA HOBH
H3TOYHMHM HA CBETJIHHA. a
110
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. ‘TemnepaTypHHTe CBETJHMNM H3TOUHMIpM, pasric-
JaHH MO-TOpE, C4 OCHOBAHHK BBPXY NPEMAHABAHCTO HA'
BHTPEIIHATA SAPEHA CHEPIUS M HA CJICKTPHICCKATA
eHeprus B CBeTJIHHHA tUpe3 TOIJIMHHATA CHEPIHA,
 KOATO CHY)KH 38 MEKAHHHO -CTBIRJO. :

Ilmec ca mHamepeHm ¢opMm Ha HEIROCPEACTBEHO
IpCMEHABAHE HA DasIMUHMTe BHAOBE CHEPrHA B
CBeT/MHHA eHeprus. CHOTBETHMTE SBJICHMS CC oGe~
. AMHABAT OT NOHATHETO JIYMMHCCUCHIHA HIH ,,CTYICHO
cpeTene”. f :

¥iMa MHOTO Da3jIHUEM TeJa, KOHTO CBETAT H Ges
HarpsABaHe, KATO M3MYCKAT TaKa HapedeHdTa ,CTy-
Aena® cpefynmma. CBeTAT CBC »CTyHAeHa” CBETIIHHA
MJIM, KaKTO Ce Xa3Ba, -JIyMHHCCIHDAT dochopsT, .
cynbumuTe M8 HAKOH MeTaNH R 1p.

ViMa ¥ KHBH OPTaHM3MH, KOMTO CBHIO M3MyCKaT
»CTyeHA® CBETJIMHA, HANPHMEp CBETYJIKHTE, HIKOH
IBIGOKOBOAHA PHOH, KaKTO M HAKOH MHKPOCKO-
[HYHA OPraEN3MH, HAMHpAalM Ceé B MOPCKATC BOAH, .
y KOHTO CBETEHETO C¢ NPEJW3BUKEA YPE3 MEXSHIIHO
BB30y)KaHe — HANPHMED OT MOpPCKOTO BBJIHCHHE
W OT BHHTOBeTe Ha Kopabure. Ho BBB BCHYKH
ClIyuaM CBETJIMHATA CE PaXaa OT YaCTHIUTE HA BEIe-
CTBOTO — ATOMH W MOJICKYJHM, IPHBCACHH MO CAHH
WM [Apyr HauuH BHB BB30YACHO CHCTOSHME. .
~ Ilpenu okomo 200 roguuHR BEJIMKHAT PYCKH YHER
M. B. JIoMOHOCOB, KaTO M3y4aBaj €CTeCTBOTO Ha
DONISIPHMTE CHSIHHA, NPEMNONONMI, Ye NPWIHHATA
33 ToBa 3a0eJIeYKHTENIHO SABJICHHE Ca E€JICKTPHUHHMTC
H3Npa3sBaHMA BBB BB3AYXA. SIBnenueTO HOJIAPHO
cuahne ce OTHACA KBbM €JeKTPOJIyMHMHCCICHIMATA.
To NpeACTaBAsBa CBETEN] PaspeficH ILIACT BBIAYX
HA BHCOUMHA JI€CETKHM M CTOTHIIH KHIOMETPM Hal
semaTa, BH3OY/EH OT CIIHHYEBHTE JNBUH. Ho-KkBCcHO,
B - XIX Bek, YyucHHTE HW3BEHPUIHIH muorobpoimu
ONHTA 33 H3yYaBaHC NMPCMHHABAHETO HA €JICKIpHUIC™
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CKHA TOK npe3 ra3oBe, KOHTO JOBEH MO Cb3taBa-
HETO HA Tra3oBH, a ClIe[ TOBA HA JIYMHHECIXCHTHHU JIAMIIH. -

3. H3TOYHHK HA CBETJIHHHOTO H3IHYBAHE
OPHA ATOMHHS B3PHUB

Kaxro Beue Geme or6enst3ano, cBeT/IMHHMAT H3TO-
UHHK IPH aTOMHUA M BOAOPOJHMS B3PUB € €QHUH,OT
BHIOBETE TEMNCPATYPHM CBETJIMHHM M3TOUHMIM.
HaTounnk npu BBL3OyINHHA aToMeH B3pDHB e CBeTe-
INOTC KBJIG0,a NPH HAN3EMHHUS B3DHB —— CBETELHOTO
NOAYK®BJ160. ’

Kaxto m crbupero, ceTemara o6macr IPH aTOM-
HHS ¥ BOAOPONHMA B3PUB LPEACTABIABA HAKEIKEHN
TasoBe, IOJNY4YECHH NPHM AApeHaTa peakuua. Ts ce
CBCTOHM OT M3NApABAILMTE Ce MATEPHANH HA CamaTa
aToMHa 60MGa, OT pasnaxbUHUTE IPOJYKTH Ha aTOMHHES .
3apAA H OT BL3/IyXa, HAPAT npu B3puBa. Paznukara
MCOKAY CBeTeIIaTa O0JIACT M CIBHIUETO Ce CBLCTOH B
TOBa, Y€ B CITBHICTO A/[PCHATA PEAKIMs HE NMpecTaBa
HH -38 MOMCHT, HOPajH KO€TO CIBHNETQ H3THMBA.
HEIPEKBCHATO CBET/IMHHA €HEPrMA B HPONBIDKCHHE
BeYe Ha nOBeYe OT YETHPHM MHJIHADAA TOAHHH. OCBeH - .
TOB3, IOHEXKE SANPEHATA PEAKUMs B CIBHIETO €
HEOPEKBCHATA, TEMIICPATYPa HA CTPHYEBATA LNOBBD-

' XHOCT 0CTaBa BHHATH TIOCTOAHHA, DABHA HA OKOJO,”
6000°. - » .

IIpu arommus mmm npn TEPMOALPEHUST B3pPHB
CBeTemiaTa 06s1aCT MMa IIPOMEHJINBH pPasmMEépH M mpo-
MEHIIHBA NOBBPXHOCTHA TEMIEPAaTypa; CieX B3pHBa
PA3MEpHTE -NIOCTENCHHO Ce YBEIMYaBaT OO ompefe-
JICHA IpaHula, a NOBBPXHOCTHATA TEMIIEPATypa ce
HamansABa. Ilo-mompo6uo BEPXy TOBa Iue TOBODHM
B ClensamjaTa Iy@aBa. -

3a cBeremata o6nacr IIPY aTOMHHEA (BOXOPOAHMSA)
B3PHB NPaKTHYECKH BAKAT CHIUTE 3aKOHM, KAKTO
H 33 IpYHTe Ppa3slVICAaHH IO-TOPE TeMIEpaTyPHH
HSTOYHUIW — 3aKOHMTE 3a aGCOJIOTHO YepHO TANO. .
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I'TABA IV
CBETJIHHHO U3JIBYBAHE IPM ATOMHESA
B3PHB

Ilpu aToMHMS B3pUB Ce OTAEJIA OrPOMHO KOJIHYC-
CTBO €HEPrHd M HOPAagu TOBa B MACTOTO Kd B3PHBA
TeMIEepaTypaTa HapacTBa Ja MHJIHOHH, 8 J@)K¢ U Ha
RECETKHM MWJIMOHM TpajJilycH. BcieacrsBme Ha TasH
OFpOMHA TeMIepaTypa OKOJI0 €[Ha TpETa OT HANATa
eHeprus, ocBoOOACHAa HMpH B3PHBA, CE OTAEIA BBB
BUI HA CBETJIMHHO MW3JIbYBaHe (MO-TOYHO JILYHCTA
emeprus), 8 OCTaHa/jATa 4YacT —~— BBB (Qopma Ha
yZapHa BBJHA, PAAHOAKTHEBHH H3ThUBaHUS K TONINH-
Ha CHEPrus, KOsATO Ce OTHACA OT HarpeTua obJaK.

Hanpumep 3a aTtomHa GombGa C TpPOTHIIOB €KBHBa-
_ment 20 000 Toma BBB ¢opMa Ha CBETJIHHRO H3ITbY~
BaHe Ce OTAEJAT NPHOIU3HTEHO 7 MAMMapAa rOJIEMH
kamopun!. C TakoBa KOJMYECTBO TONJIMHA MOMeE Ha
HATPESAT OT HyJIa TpaAyca /I0 TEMIICPaTyPaTa Ha KUIIRHE
70000 Toma BoOma. !

H3BecTHO €, 4ye H30yXBaHeTo Ha OOHMKHOBCHHUTE
Goltun mpunacu (Gom6m, MuMM, CHAPALH) CHUIO CE
CBUIPOBOMKAA OT CBETJIMHHO H3/1bYBaHE, MO TO C€
pasaMyaBa CHLIECTBEHO OT CBENIMHHOTO H3JTHUBAHE

- mpU aTOMHHA B3PpHB. I'NaBHata DpasTHKa MEKIY
OGMKHOBEHHST M aTOMHHMA B3pHUB C€ CBHCTOH B TOBd,.
Ye B IIbPBHA Cydail o6uiaTa eneprus, ocsoboeHa oT
eIHHUNA M3aca B3PHBHO BEIIICCTBO; € MHJIMOHM HBTH
mo-manxa. Ilopagu ToBa TeMIepaTypara B MsACTOTO

t FonaMatd KajJopua ¢ passa Hd 1000 Manki KAIOPHA,
8 Caernmuno msnLuYBaME NPH STOMHMA BIPHB 113
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Ha B3pHBa Ha o6GHKHOBeHHTe GoMHM mpumack gocTura
camo 4000 — 5000 rpamyca. Ilpm Tasum Hucka Tem-
niepaTypa €HEPrHsTa, KOATO Ce OTAENA BLB (hopma
Ha CBeT/IMHHO HM3/IPYBAHE, € HHUILOXKHA B CpaBHEHHE
C €HEPTHATA Ha CBETJIMHEOTO H3IBYUBAHE IIPH aTOMHHA
B3pHB. o '

OcBer TOBa H3BeCTHO €, Ye OGIIOTO KOJHMYECTEO
CBETJIMHHA €HEPIHA, KOATO H3IBYBA BCAKO CBETELIO
TAJIO, 3aBHCH HE CaMO OT TeMIEpaTypaTa My, HO € M
NpaBO OPONOPIHOHANHO KaKTO HA IUIOITA HA CBe-
TeIlaTa MOBBPXHOCT, TaKa M HAa BPEMETO, Npe3 Koe-
TO TANOTO CcBeTu. Ilomere aipw OGMKHOBEHMS B3pHB
cBeTelaTa obnacT 3aema Manbk obeM, a CAMOTO H3-
GyxBaHe € KpaTKOTpPaHO (XHISANHHM YaCTH OT CexyH-~
7iaTa), TO TPH HEr0 CBETIAHHOTO M3TBLUBAHE He
OPHYHHABA IOPAXKEHHA. : '

- CBBBpIIEHO Apyra e KapTHHATA UDH ATOMHEA
B3pHB, '

Ilpn aTommmsa BSpHB NpHYMHA 33 PAsSpyIIaBaHETO
Ha CHLOPBIKEHHATA M INOpa3sABaHETO HA XOpaTra €
IJIaBHO yjapHaTa BBjHa. O6aue CBETSIHHHOTO H3NB-
YBaHE MOXKE f[a YCMJIM 3HAYHTENHO JeHCTBHETO Ha
B3pHBA, IOHEKE NPEAUIBHKBA ofrapsuus y Xopara
K JKMBOTHHTE, NPHYMHABA II0YKapH IO MECTHOCTTa,
HaHACs HOBpeau Ha GoliHaTa TeXHHKA M BBH3IIaMe-
HABa mocrpoiiku. ETo samjo cBeTIMHNOTO HSITBU-
BaHe IpH TOMHUSI B3PHB € CHIIO0 IOpa3aBaIy GaxkTop.

- 3a fia ce OIleHH MPABMIIHO OMACHOCTTA OT CBET/IMH-

' HOTO H3NBYBaHEe IIPDH aTOMHHSA B3pHB, TpsibBa na ce
pasriiefaT no-nogpobHo M3TOUHHIMTE HAa TOBA M3ITh-
uBaHe. 3a Tasu nHenx TpAGBA AR YCTAHOBHM NpeEIH
BCHYKO ITOBBLPXHOCTHATA TEMIEPaTYpa H pa3MepHTe
Ha cBeremaTa 0671acT, a OCBEH TOBA M HPOBIDKHTE-
HOCTT2 HA CBETEHETO. : '

Ille HanOMHUM OlLlle BeHAXK, Ye MOX CBETIMHHO
N3ITHYUBaHE DA ATOMHUSA B3PHB Ce pa3bupa H3IHYBaHE
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» mrdpaucpBeEaTa; © BH/IHMATA H YITpaBHoneTOr
BaTa 0GJACT Ha CHEKTBPa:- o SCRRA

» 1. WAWPA H Pmyc HA CBETEIHATA
7 - a AOBJIACT i >

Hexa CH NPHIOMHHM, 4Y¢ QTOMHHAT B3PDHB MOXKE
na 6bje NMPOM3BCAEH BbB BB3AyXa, HAa MOBBPXHO-
CITa Ha 3emsaTa (BojaTa) M MOX 3emATa (BOHATa).
B CBOTBETCTBHME C TOBa pa3jlHYaBaMe BBH3IYIICH,
HanseMeH (HaBOJIEH) H noa3emeH (HONBOAEH). B3PHB.

B 3aBHCHMOCT OT BH/I2 Ha B3pHBa BHHUIHMAT H3rJC]
HA B3DWBA H XapaKTePBT HA NOPaXKEHUATA Ca pasin-
ypn. Hanpumep NpH BB3AYIIHUA E3PHB DaJHOAKTH-
BHOTO 3apassiBaHe Ha MECTHOCTTA € II0-MaJiKO, OTKOJI-
KOTO IIpH HaJA3eMHHA (HaXBONHMA) WIM HON3CMHHS
(mopgBozuus) B3pHB. OGpaTHO, CBETIMHHOTO HM3NB-
yBaHe MOXKE [1a He CE CMATA 3a IopasaBail ¢akTop
npH nox3emuns (MOXBOJHNMA) B3PHB, HO CTaBa €AWH
0T OCHOBHHTe HOpassBaimy (akTOpH UpH BHIAYII-
HMA M HaJ3e¢MHES B3puB. BBB BpPHSKa C TOBa IUE
pasrjefjaMe CBETIMHHOTO H3TbYBaHE NpPH BB3RyUI-
HMS ¥ HaJ3CMHMs aTOMEH B3pDHB. '

" YIlpu B3puB Ha aromHa Gomba BEB BBE3AyXa Ce
o6pasysa cBerema ofnacT BBB (opma - ‘Ha K560,
KOETO H3BECTHO BpEMe CJICA B3pHBa Ce' yBEJIHYaBa @
BCTPaHH [0 HAKOJKOCTOTHH MeTpa B 3aBHCHMOCT |
or xaymbepa Ha atomHata Gom6a. C yBemrua-.

BaHe HAa CBeTemara o6nacT NOBBPXHOCTHATA X' TEM-.
nepatypa cmaaa. IIpuGIM3HTEIHOTO HM3MECHCHME Ha.
TeMIepaTypaTa M HA pajHyca HA OTHEHOTO KBJGO

3a aTomHa 60M6a c TpoTmmoB exBuBajeHT 20000 e
mokasano Ha ¢ur. 27. Ha rpaduxa mo xopu3oHTAJ-

HATA OC € HAHECEHO BPEMETO B CEKYHIH, Q I10. BEPTH-
KAJHATA OC OTIVICHO — PaJMyCET HA OTHEHOTO K160

B METPH, 8 OTNABO — HIOBBPXHOCTHATA MM TeMOepa-

X
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Typs. Or rpacduka ce BmXIA, Ue OKOJO emHR CTOTHA
YaCT OT CeKyHJaTa CJ€R B3PMBA IOBBPXHOCTHATS
TemnepaTypa Ha OTHEHOTO KBbJI60 Hamassa no 2000°K.
Manko mo-KBCHO MOBBPXHOCTHATA TEeMIIepaTypa OT-
HOBO C€ noBuINaBa ¥ KBM MomeHrta 0,2 — 0,3 cex.
JOCTHra ripuﬁnnaure.rmo 8000°K, ciiey KoeTo OTHOBO
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Pue. 27. Viamezenue na Temmeparypara (1)
B pagnyca (2) Ha OFHEHOTO KBAGO

*

HOCTEIICHHO HaMansaBa. 3a  a cum o6ACHUM TOo3H
3aKOH 3a M3MCHEHHE Ha TEeMIICPaTypaTa, Iie pasrie-
. Aame no-noApoGHo nporeca Ha 06pa3yBaHeTo H pa3Ba-
THETO Ha OFHEHOTO KBJ6O. -
Kazaxme, ue npu B3pmBa Ha atommatra Gomba -
, TEMNepaTypaTa B MACTOTO HA B3PHBA JOCTUTA MHTHOHU
rpanycn. Ilpm rakaBa orpomma TeMeparypa He-
ycnanata na ce OTAeNW YacT OT 4TOMHMSA  3ap#nA,.
oGBMBKATA M BCWUKM Jpyrk feraiiiu Ha GomGaTa

i
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ce manapsBaz. ‘TesmnepaTypara Ha HapHuTre ¢ CHIO
TAKA -MHOTO BHCOKA. Te H3NyCKaT MSABUKH, HuiTO
cnexThp OGXBaIa DMPOK BBHAHOB AMANA30H, BKIIIO-
uBail] AajieYHHTe (C rojAAMA AB/DKHHA HA BHIIHATA)
undpauepBeHs  JThUH, BHAuUMaTa o0jacT, yiTpa-
BHOJETOBAaTa oGAacT M peHTreHoBHTe JrbuM. Hail-
' rojigsMo e ofaue KOJMYECTBOTO Ha PEHITCHOBHTC
MBNH, KOHTO C€ OOIJIBILIAT OT BH3AYIIHHTE OIaCTOBE,
3go0uxangiy HemocpeAcTBeHO GombGara. Beaencrsme
H3 TOBS BB3AYXET CE& HarpABa J0 CBeTeHe. BB3IAYXBT
3aH0YBA Jia CBeTH (IPH HAJIMYHE HA A30THH OKHCH X
APYTH UpuMecH, o0pa3yBaHH IpH B3pHBa), IIOM
Temnepartypara My gocrurae kum 2000°K. IIpu no-ma-
TATHIIHOTO NOKSYBAHE HA TEMIIEPaTypaTa Ha BH3ZyXa
ToM Ccam 3amouBa O3 HSMYCKa HM3IBYKH, KOHTO Ce
JOT/ABIIAT OT HEHATPETHTE BBH3AYIIHH IUIACTOBE.
Hanpumep upu - temneparypa 30000° BB3RYX®HT
Beye 3anoyYBa Ja H3NyCcKa H3THYKH, IojsMa vacrt
OT KOMTO C€ NOLIBIUAT OT CHAeXBallfHTe BBH3AYLIHH
nnacroBe. ITo TaKhB HAUMH M3ITBUKHTE OT HaXKeme-
HMTE B3PDHMBHH NPOAYKTH NPEAU3BHKBAT IOCH HO-:
BaTeJICH OpolleC Ha HarpsABaHe Ha BB3Ayxa. TosH.
npoNeC - MPOTHYA TOJKOBA OBP30, Ye CJell HAKOJKO
MHKPOCEKYH[H (MHJIMOHHH WYACTH OT CEKYHZIATa)
Ha MACTOTO HA B3pHB3 ce ofpasyBa caereila o6aacT \
BBB GOpMaTa Ha KBJI0O, CHCTOALIO Ce OT HAXKEIKECHH
B3pHBHH IPOAYKTH M - Bb3AyX. MoleKymmre Ha
Te3W BeHlecTB& ¢a pa30HTH Ha 4TOMH, 4 aTOMHTE Ca
tonmsupanu, Caex 0,0001 cex. paguychT HA OTHEHO-
70 KBAO0 HApacTBa Ha OK0JIO 15 4, 8 TOBBPXHOCTHATA
TeMneparypa mocrura okosio 300 000°K.1BxB BcHuky
TOYKH OT QTHEHQTO KbJi00, BRIIIOUHTCIHO i IO BRHII-
HETA YIOBBPXHOCT, TEMIIEPATYpaTa € HOYTH CHHAKBA,
MOHEIKE EHEPrUATA MOXKE Ja C¢ pa3npoCTPaHABa
Msioro GbprKe MEXK/Iy BCEKH KBE TOYKH Ha KBJGOTO.
Taxopa KBa60 C eAHAKBA TeMneparypa BhB BCHUKE

ur
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"TOMKM Ce Hapnya XoMoOTepMEHumo xbnbo. Hansra-
HCTO Ha ra3oBeTé HA NOBBHPXHOCITA Ha KBaGoTo ce
pasjmvaBa pPASKO OT HANATAHETO M ILUTBTHOCTTA HA -
QKOJIHHST BB3XYX. BClemcTBMe HA TOBa OTHEHOTO
XBJI60 Ce pasmIMpABA CBC CKOPOCT, 3HAUMTENHO IIO-
FONIAIMA OT CKOPOCTTa Ha 3ByKa (340 Mcex), KaTo
CBHBA OKOJHHA BB3JyX. CBHBaHETO Ce mIpemasa OT
TWBPBHA BB3AYIIEH IDIACT HA ciexpBamure. Koraro
CKOPOCTTa Ha NpC8BAHE HA EHEPTHATA Upe3 H3TH-
WBaHE CTaHE HO-MaJIKa OT CKOPOCTTA HA PasIIHPABAHC
Ha rasoeere, obpasyBalim cBeremara o0JaCT, BBHB
BB3/lyXa BB3HUKBA CT'BCTHTEJIHA ' BBHJHA, HapEUCHA
YAapHA BbJIHA. ’

- IlpegraTa rpaumma Ha crocTHTeNHaTa (yZapHaTa)
BBJIHA Ceé Hapuuya (POHT Ha yjgapHara BbjHa. B
34BHCHMOCT OT PasCTOSAHHETO J0 IEHTHPA HA B3PHBA
H kaxm6Epa Ha aToMHaTa GomGa HaJIAraHETO, ILTHTHO-
CTTa8 H TeMmllepaTypaTa Ha BB3AyXa BHB (poHTa Ha
YAapHaTa BbJIHa CE¢ YBEJIHYABAT PA3KO B CpaBHEHHE
C OKOJHHA BB3AYX. B mavanumsa momeHT Ma ofpasy-
BAHCTO Ha OIHEHOTO KBJIGO CKOPOCTT2 HA JIBYHCTOTO
HalpsABaHe Ha- BBLIAYUIHHTE IIACTOBE M CKOpPOCTTA
Ha (poHTa Ha yJapHaTa BBIHA CR C/IHAKBH, IODaAH
KOCTO (PPOHTHT Ha BBHJIHATA CHBIAJA C NMOBBPXHO-
CTT& Ha XOMOTEPMHYHOTO KBb60. Ciey crmajiane Ha mo-
BBPXHOCTHATA TEMIEpaTypa Ha KBa6oro mo 300 000°K
CKOopocTTa HA4 (pOHTA HA yZapHaTa BhLJIHA CTaBa
NO-TOjIAM& OT CKOPOCTTA HA JIBYHCTOTO HArpABaHe
Ha BBL3AyHIHMTE IUTacToBe. PpPOHTHT Ha yaapmara
BRJIHA M3JIM33 Npe] HOBBHPXHOCTT2 HA XOMOTEPMHY-
HOTO KBi60. O6aue TemneparypaTa BBB @poHTa
H8 ynapHaTa BhJHE, 06yCIOBEHa OT CBHBAHETO, MAKap
' B TIO~HHCK8; OTKOJIKOTO B XOMOTEDMHUYHOYO K560, € -
TOJIKOBR BHCOK2, Y€ BBH3AYXET B HESA CBeTH. ‘ .

H rtaxa cnexy uamunapane Ha okosio 0,0001 cex. ot

HAYANHHUA MOMCHT HA B3DHBA OKOJI® XOMOTEPMHU-:

nei

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5



| ; |

Sanitized Copy Approved for Release 2010/04/13 v: C’IA-RDP8OT06246A04;2500220001-5

HOTO XBa6o ce oOpasysa 6Bp3o yBeqmdaBaml ce
J1acT OT CBETEll, HO MO-MAaJIKO HAropeumeH BB3RAYX,.
- o6pasysan or (GpoHTa Ra yAapHATa BEJHA. Tlonemxe
&pOHTHT Ha yHapHaTa BBJIHA CBCTH, TOM mpexcra-
BJIABA HE CaMO M3TOUHMK HA CBETNHHHO H3NBYBAHE,
HO ¥ TIOrJFHIa CHWIHO IIPEMHHABAIIMTE IPE3 HEro:
H3JTBYKH, T. €. CIYXKH KaTo cBoeo0pa3eH €KpalH
(nperpaja), KOHTO He IPOMyCKa HacT oT €HEPruATa,,
pABaIa OT IOBEYC HAIPATOTO XOMOTCPMHUTIHO KBJ60.:
3a TOBA CIIOMATAT K 430THHTE OKWHCH, KOHTO ce obpa-~

aypar BHB (pOHTa Ha yJapHATa FBAHA OpPH- HATPSA-~
BaHe Ha BB3/AyXa JO BHCOKA TeMIeparypa. B HAKOH-
qy)K/IeCTPAHHY HSTOUHHIE HAUPUMED Ce Ka3ba, e
npu B3pHB Ha aTOMHA GomGa C TPOTHIIOB €KBABAJICHT
20000 Toma ce obpasysaT oxoino 100 ToHa 830TCH.
IABYOKHC, KOHTO IpEACTaBIiABa cuBoxadgaB ras. Aso-
THUTE OKMCH Ca HENpO3pauHM 32 BHIUMHTE JIBUH..
CneoBaTeHO OT MOMEHTA 0,0001 cex. MOBBLPXHOCT'
Ha CBeTemoTo KEA60 crapa (pOBTBT HA y/apHATA'
BBJIHA. L e .

PBLIHA HAJATAHETO B TEMIEpaTypaTa B HEro CHAjar
§ HAKpasd HACTHIIBA MOMEHT; KOrarto HAJATAHETO R’
TeMmepaTypaTa CTAaBaT TOJIKOBA HHMCKH, HC BBINYXBT
mpecrasa Aa cetH. Tosa CHLOTBETCTEYBa HA BpEME
npu6masuremio- 0,01 cex. 1 Ha MUHHMyMa Ha KpR*
para, mafiesa ma ¢wmr. 27, T. €. Ha TeMmepaTypa- BB
¢poura 2000°K. Orxnenexa OT BpeMe | MeXIy:
HAuaJIHMA MOMEHT Ha B3pHBA H MOMCHTAa: 0,01 cex.
me HapuyaMe I'EPBH TEPHOX OT pasBHTHETO. HA'
ormeHoTo KuJa60. ' v SR

. KakBO CTaBa IO-HATATBK, CJICHK Karo GpOHTET HA:
ynapHata BBJHA IpecTasa [ia cgetn? OT TO3H MOGMEHT
3armouBa BTOPHAT NEPHOJ OT PaSBHTHCTO Ha CBeTEeImaTa
o6nacr. Tlorexe BBE3XYXHT BB ¢ponTa Ha yaapHara
BBLJHA -HE MOXME Bede I8 B3THYBA, 2 cJieOBATEIHO.
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H Jia nornplia M3TBYKH, TOH IIOCTENEHHO CTaBa
npospavcH. Ilopanu ToBa GpoHTHT Ha yAapHaTa
BBJIHA& mpecTaBa Ja ObAe Operpafa 3a HSABUKHTE
OT BBTPCLIHATA, NOBEYE HArpATa LEHTpajHa obiacr
(xBn60) Ha B3pUMRA, KOATO Cera cTapa: BUIUMA, CHEH
KaTo NOCTUIrHE pajuyc okoyio 100 #. Caen munumyma
TEMIIEpAaTypaTa H4 OTHEHOTO K5HJI60 OTHOBO 3aIouBa
A8 ce NOKAa4Ba, JIOKATO C¢ M3PABHH C TEMIIEpaTypaTa
Ha XOMOTEpMUUHOTO KB160. ToBa moBexIaa Mo Moy~
JaBaHe HA MeKCHMaJHA TemnepaTypa, pABHA Ha
7000 — 8000°K. Criexr Makcumyma oT momenra 0,2
~— 0,3 cex. Temneparypata Ha cmeremara o6jacT
3an04Ba OTHOBO &a CHafa BCICACTBHE HA saryGata
Ha €HEPrus MOPaji. U3THYBAHETO ¥ MOPAAHN OXAAMKIa~
HETO HA HarpeiluTe rasoBe B OFHEHOTO KBJj6o B
pe3yaTaT Ha pasuwmpenneTo my. Ilpes Toau mepuox -
OT Da3BHTHETO H4 OIHEHOTO KBGO pasMepuTe Ha.
KBJ6OTO Ce yBe/IHYaBaT 38 CMETK3 ‘HA JABYHUCTOTO
HarpaBaHe Ha BBLIAYWHMTE IUlagToBe. IlpnGmusu-.
TCJHO €ZHA CEKYHJIA /Iel B3pHBa TeMIlepaTypaTa Ha
OrHEHOTO -KBJ60 ce HamassBa Ho S0009K, a pasme-
. PHTE HA KBJIGOTO CTABAT IIOYTH MAKCHMA)THH ; DALHYCHT
My poctura oxoso 150 # (BCHUKW AaHHH Ce OTHACAT
3a Gomba c TPOTHIOB exBmBanent 20000 TOHA),
Ornenoro x®n6o cBeTH okoio 3 cex. 3a TOB3
BpeMe panuyChT Ha OTHEHOTO KBj6o moctura 200 4«
K noBeve. B saBucuMocT or kanmb6Bpa Ha aToMHaTa
6om6a ormenHoro KBJIGO goCTHRA B MOMEHTa Ha Ma-
KCHMAJHOTO CH Pa3IUMPEHHE HAKOJIKOCTOTHH H [aiKe
HAKOJIKO XMJIANM METpPa B JHAMETED.. )
C pasmmpsiBazeTo Ha cBeTeIaTa 061aCT IIBTHOCTTE
HA Tra3oBeTe B HEA CE HAMANABA ¥ CTABA IIO-MAJKA OT
[LUETHOCTTA HA& OKOJIHMA BB3AyX. Ilopams ToBa
CBeTemata ofinact ce Bmura GLpsp Harope nogoGHe
HA GanoH. CKOpOCTTa B HA“AAOTO HA H3QUraHETO
Roctura 100 # B cex. Oxonp 10 cex. Cliex B3puBa
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cBeTeliaTa o6NacT HANBJIHO YracBa. B TO3H MOMCHE
15 ce HaMupa NpHGIMSHTETHO Ha BHCOYHMHS 450
Haj TouyKaTa Ha B3puBa. OOpasyBa ce BBPTOH,
KOMTe CBRABPHKA M3CTHBRINE FasoBE, BOAHH WapH H
H3CMyKBaH oF 3emaTa npax. IIpaxs? ¥ A30THHAT
ABYOKHC UpupapaT Ha o0jaka CHBKAB OTTEHBK.
KoauuecTBOTO Hpax B o6JjaKa 38BHCH OT BHCOUHHATA
H@ 8TOMHHS B3pDHB. AKO OTHEHOTO KhjiGo Aomupa
* 3eMsTA, M3NAPABA Ce U C¢ OTHACA OT HEro 3HAYHTEIHO
KOJIMYECTBO NPBHCT. TOBA MOXKE H3 € MIIOCTPHpPa ChC
ciaeaHMTe MHGPH, ~ '
Heobxoumata eHeprusa 3a HarpABaHETO ¥ H3Map#HA~
BAHETO Ha IACHKA, KOKTO MOJe Ja ce CYHTA THIHHUCH
NpeACTaBHTe]l HAa CBHCTABHUTE YaCTH HA II0UBATa,
¢ pasma Ha 2700 xaslz. CrnepoBarenno, ako 3%, OT
eneprusTa Ha aToymHata GoM6a (TPOTHIIOB €KBHBAJICHT
20000 ToHa) ce H3pa3xojBaT 3a HSNapsBaHe HA
OYBaTa, B OFHEHOTO KBHNI(o Ime ce HaMMpaT B raso-
06pa3Ho CHCTOSHUE OKOJIO 360 ToHa nackk. CKOPOCTTA
HA H3QUraHeTo Ha o0jaKa 3aBHCH OT KOJIHYECTBOTO
eHeprus, OTAeJICHa NMpu B3pHBa BHB Qopma Ha CBe-
TIIMHHO M3T'hUBaHE, OT TEMIEpaTypaTa H ILTBTHOCTTA
H3 OKOJIHMTE BB3AYIIHH CJIOEBE M OT CKOpOCTTa H
MOCOKATa Ha BATHPA.
~~ Hspuramuar ce cnen ofiaka BBB BH/J Ha cTpab
npax My npuiaBa xapaxTepHara reGoBumma ¢opma.
Karo pocturne BucoumnHa 10-—15 x#, 0GnaksT ce
pasumpsiBa BCTpaHu. O6MaKBT CBABPIKA OFPOMHO
KOJIMYECTBO pPAJIHOAKTHBHH IIPOAYKTH OT B3PHBA,
mopagM KOETO CTaBa HSTOYHMK HR DaXHOaKTHBHU
usnpuBanus. C TeueHue Ha BpemeTo Toit ce pasceiiBa,
a pajUOSKTHBHHTE NPOJAYKTH IIAfaT YaCTMYHO Ha
3eMsaTa U A 3apa3apar. [Io pa3BHTHETO HA CBETEINATA
0671aCT HaA3eMHUAT B3PUB He Ce pasiuyaBa OT BE3AY-
mus. Pasvka nMa BB BHHIIHUSA H3TJIER HA B3pHBA. -
Ipu HazsemuuA BIPUB, KAKTO Beye ce Kasa B rmasa I,
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C¢ MOABABA CBETENIO IOJNYKBEN60 BMecTo KBa6O.
HasxesxeHUTE B3pHBHE NPOMYKTH HMAT MHOIO BHCOKA
TEMIepaTypa W NPH JONHD CBC 3EMATA PasTONSBAT.
ropunsi A mmact. PasTomemara mouBa ce cmecBa ¢
PaHOAKTHBHHUTE NPORYKTH  OT HEJEHWETO, pas-

XBEPJISI Ce OT YAapHaTa BEJIHA M 3apassBa MeCTHO-
crra. Cnex u3CTHBaHeTO Ha NphCTTa ce o6pasysa
pagHoaKkTHBHA crypus. IlopasaBamoro npe#icTBhe Ha
CBETIHHHOTO M3JIbYBAaHE NPH 3€MHUS B3DHB € IIO-
MAJIKO, OTKOJIKOTO IPH BB3AYIIHHA B3PUB, THH KaTo
YacT OT CBETJIMHHATA CHEPIUA OTHBA 3a PasTONABAHE
HA NOvYBaTa, a JApyra YacT Ceé morabina OT mpaxa,
NOBAMIHAT OT YAApHAaTa BELJIHA. :

Ilprm BB3ymen B3pHB Ha aToMuu Gom6: c mo-
roaam Kammbep mum Ha Bomopomua GomGa ce o6pa--
'3yBa cBeTemia obnacr ChiNo BBB ¢opma Ha KBibo,
HO C IO-TOJIEMH Da3MEPH H IO-NPOXBINKHUTEIIHO
CBCTCHE, OTKOJIKOTO NPH B3pHB Ha aTomHa Gom6a
C- TpoTwioB eKkBuBanewT 20000 Toma. Opmenru-
POBBYHO MOXKE 1a C€ IPUEME, Ye paguyChT HA OTHe-
HOTO X5JI00 € NPONOPIHOHAJIEH Ha KyOHYHHA KOPEH OT
TPOTHJIOBHS €KBUBaJICHT. Cjie[0BaTeIHO, aKO & U3Be-
CTeH MAKCHMAJHMAT paJHyC HA OTHEHOTO KBJIGO
(200 x) 3a aromma 60oM6a C TPOTWIOB eKBHBAJIEHT
20 000 Tona, Mo>ke na ce HamepH PaguycChT Ha OCHe-
HOTO KBJI60 Ha aToMHa Gomba c KaKBBTO W na e
Kam6Ep. [la wm3umcimM Hampumep pammyca Ha
OTHEHOTO KBJI60 Ha Bojopozua Gomba cuc 100 mbTH
NO0-TOJAMA MOLIHOCT (TPOTHJIOB €KBUBAJICHT 2 MIJIHO-
HA ToHa). KaTo M3BneweM KyGHueH KOpeH OT OTHO-

‘ 3
IICHHETO Ha TpoTmjoBuTe exsusanentH (/100), me
nonyusam unciaoro 4,65. Karto ysemmuum 4,65 mbta

pajuyca - Ha OTHEHOTO XBJ60 Ha aromuara Homba C.
TpoTHNOB ekBHBaneHT 20000 Toma, me IIOJfyIHM -

122

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5



Sanitized Copy Approved for Release 2010/04/13 : CIA-RIE)P80T00246A042500220001-5

pa;gmyc Ha OFHEHOTO KBia60 Ha BOXOPOJHATA Gomba
oxojyio 900 #. o

U Taka npu ATOMHHS ¥ BOAOPOJHUA B3PHB M3TO-
YHMK Ha CBETJMHHO H3TBuUBaHe e cBerema obmacr
BBB Qopma Ha KBa60 (MOTYKBIGO) C H3MEHAA CE B
OTHEHATC MOMEHTH NOBBPXHOCTHA = TEMIIEpaTypa.

* Pa3MepBT Ha ToBa KBJIGO CBINO C& H3MEHA,  KaTo

MAKCHMMAJIHAaTa My CTOMHOCT 3aBMCH OT CTOHHOCTTa Ha
TPOTHJIOBHS €KBHBAJICHT.

Cera Ine ONpERETMM IIBJIHATA EHEPIHA, HSIBUBAHA
OT OFHEHOTO KBJ60 B OKOJHOTO IPOCTpPAHCTBO.

2. ITLJIHA EHEPTHA, KOATO H3JIBYBA
OTHEHOTO KBJIBO

KonudecTBeHa OLEHKA HA HM3IBUBAHETO OT KOCTO
H Ja € CBETeIo TAJIO, MOJUMHABAIIO CC HA 3aKOHHTE
33 3NBbUBaHe OT 46COJIOTHO YEPHO TAJIO, MOXKE fia CC
HAIpaBH JIECHO, 8KO Ca M3BECTHM TeMIepaTypara H
NOBHPXHMHATA HA TOBA TAJO, KAKTO M IPONBIDKM-
TeJIHOCTTA Ha CBETEHETO.

. Ta3; OLeHKa ce NpaBu 0COGEHO JIECHO, aKO Teme-
paTypaTa M IOBBPXHMHATA Ha TSJIOTO OCTaBaT He-
H3MEHHHM B [pOLECa Ha CBETCHETO. B Tosm ciyualt
I'BJIHATA €HEPIHs, KOATO M3IBYBa OrFHCHOTO KBJI-
60, ce HaMupa KaTo NPOM3BEACHHE OT UHTECH3UTETA
Ha M3THUBAHETO 33 eJUHUNA IUIONl OT NHOBBPX-
HOCTT2 Ha KBJ60TO H NPOAB/DKHTEJHOCTTE Ha CBE-
regero. Ofaue B HaMA Ciydall H MHTCH3HTETET,
H TOBBPXHMHATA Ha KEJIGOTO Ce M3MCHAT B mponeca
HAa aTOMHMA B3puB: TYyK HM3YHCJIEHHATa CC NPABAT
[0 OTHENHH KPaTKH OTKBCJIENM OT BpeMe, 32 KOHTO
TeMIEpaTypaTa H NOBBHPXHHHATA HA xpn60TO Morar
;A C& NpHeMaT 3a IOCTOAHHM. 3a nma ce onpenenH
IIhJIHATAa CHEPrusa, KOATO Ce H3THYBA Mpe3 Nsd-
JIOTO .BpEME, [OKaro OrHEHOTO kB0  CBETH,

123

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDPS80T00246A042500220001-5



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5

CBOUPpAT ce cTolHocTHTe Ha CHEPrUATa, H3YHCIEHN 38
OTACIHATE OTKEBCIEHH OT BpeMe. '

3a npumep me mauncmm II'bJIHATA €HEPIHsT, KOATO
M3I54BA OrHEHOTO KBJI60 mpwM B3DHB Ha 4TOMHa
6omba c Tpormnos ¢kBuBajeHT 20000 Toma. Bzs
OCHOBA Ha rpadunure 3a H3MCHEHHE Ha TeMIIepaTypaTa

-

RN

N

gz.m’U . . \

02 04 46 08 10 12 14 1,6
Bpame 8 cen.

Dyz. 28. Hamenenue Ha €HEPTUATA, KOATO C€ HITBLYBa
OT LsJIaT2 NOBbPXHOCT Ha OTHEHOTO KBba6o

H pajnyca Ha OTHEHOTO KBJ00, majeHu Ha dur. 27,
H XaTo H3MON3yBaMe I'BPBHA 3aKOH 332 H3TbYBaHe
oT abCoJIIOTHO YepHO TAIIO, MOCTPOABAME KpHBaTa
Ha8 H3MEHCHHETO HA CBETJMHHATA C€HEPIUA, M3NBY-
BaHa OT LAJIATA IOBBPXHOCT Ha OTHEHOTO KBGO,
Tasu xpusa-ce Bmxaa Ha ¢ur. 28. Ha ¢ur. 28 no
XOPH3OHTA/IHATA OC € HAHECEHO BPEMETO B CeKYHIIH,
8 IO BEPTHKAJHATA — KOJIMYECTBOTO CBETIIMHH3
CHEPrusd, H3NBYBAHA OT NANATA NOBBLPXHOCT Ha
OTHEHOTO KBGO0 BBB BCEKH HaJ{eH MOMEHT. ITnomya,
OIPaHMYCHA OT KPHBATA U XOPH3OHTAJHATA oc, e
Aafe OBJIHOTO KOJIMYECTBO CBETIMHHA CHEPIHuA, -
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KOATO WI3MBYBA OIHEHOTO KBGO npe3s Bpeme Ha
CBeTeHeTo. 3a aTomHa GomGa c TPOTHJIOB €KBHUBAJICHT
20000 Toma ToB2 KomMuecTEO ¢ npubim3nremio
7 munnapna ronemm Kajopun. ‘ '

- Karo ce H3N0JI3yBa KPUBAaTa, HOKA3aHA HA ¢ur. 28,
JICCHO MOJKE Ja C€ M3YHCIIH KOJIMYECTBOTO eHeprus,
H3JTBYEHA OT OIHEHOTO KBJI6O B KOHTO M a3 € OTKB-
CTCX OT BpeMe f. 3a Tasu Nex e noTpebHo ma ce mpe-
CMETHE IJIOINTA, JIe)KALNA Hayy Hero. Teay MpeCMATaHuA
A2BaT BBIMOMKHOCT Ha ce HaMepH BPEMETO cChex
B3pUBA, NIPe3 KOETO Ce H3TBYBA OT OTHEHOTO KBJI60
OCHOBHOTO KOJMYECTBO CBETJIHHHA eneprusa. Topa
Bpeme TpAbGBa ma ce sHae c ornex Ha NPaBHIIHATA
OPTaHM3aNWsA HA MPOTHBOATOMHATA 3aILUTA.
Hanpapenure mo Tosum mauun NPECMATAHUA BbH3
OCHOBa HA KpHMBAaTa, IOKA3aHa Ha (ur. 28, npamar

BB3MOXKHOCT 1a Ce CTHrHe HO CICRHHMTE Ba)XKHU 33
TIpaKTHKaTa H3BOJM : :

1. Bonpeku ue B II'BPBHA MOMEHT CJiie[{ B3pHBa
(mo. ¢t = 0,01 cex. — I'BPBH IEPHOI  OT Pa3BHTHETO
Ha OrHEHOTO XBJ60) NMOBBPXHOCTHATa TeMIeparypa
Ha OTHEHOTO KBJIGO € MHOLO IOJIfAMA, MPOLEHTHT °
H3IBLUCHA CBETJIMHHA €HEPTHA 33 TOBA BpeMe CIDAMO
obwoTo KoMMYecTBO CBCTIIHHHA €HEPrHsi, KOATO Ce
HTBYBA NPE3 LAIOTO BPEME Ha CBETEHE, € MaTBK K
CECTaBisABa npuGmmsutesmo 1°,. Toma ce 06~
CHABA C KPAaTKOBPEMEHHOCTTA HA NbPBHA HepHOX.
2. Hourn LAJ1aTa CBET/IMHHA €HEPIUA NIPH aTOMHASL
B3PUB CE M3IBYBA OT OTHEHOTO KBGO NMpe3 cnensa-
, A (BTOPHA NEPHOX) OT HErOBOTO Da3BHTHE, KATO
- FJaBHAaTa yvacT (80—85°,) or cBerMMmHaTa €Heprus
C€ MITBYDA Npe3 MBpBAaTa CEKyHAA CieX B3pHBA, a
ocTaHanara 4acr (20—15%,) ce usrpusa npes Bpe-
MeTo oT 1 fo 3 cex. cnex Bapuea.
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3. CIIEKTHP, HASCBETJIHHHOTO}M3/TLUBAHE
B mnpegummus pasfesl YCTAHOBHXME, de INOYTH
manara (99%,) CBETIIMHHA €HEPrMs NpH aTOMHHA
B3pHB Ce H3IBYBA Ipe3 BPEMETO OT I = 0, 01 cex.,
g0 t = 3cex., a 80—85%y or menm ce M3NBMBA 38
ppemero oT ¢t = 0,01 cex. pmo t = 1 cex. cuaexm
HAYAJIHHA MOMEHT Ha ‘B3puBa. BB3 ocHOBa Ha rpa-
¢uKa 3a M3MEHEHHE HA TEMIEPATypaTa Ha OrHEHOTO
KkB160, AaxeH Ha ¢ur.. 27, JECHO € Aa Ce NPECMETHE
KaKBH TOBBPXHOCTHH TEMIECPaTypH HMa IIpe3 TOBa
Bpeme OrHeHoTo KBA60. Te3u TemmepaTypH Iie ce
mamupaT B rpammmure ot 2000°K mo 7000°K —
8000°K. Ofaue axko € M3BECTHA MOBBPXHOCTHATA TEM-
neparypa Ha Kuiaboto, mo ¢opmynara Ha ILmamk
MOKe JIeCHO Ja Ce HAMEPH ¥ CHEKTPAJHOTO pasmpe-
JieNIeHde Ha eHeprusara. = : o

Ha ¢ur. 29 ¢ nokasaHo CIICKTPaJHOTO pasnpene-
JieHHe HA CBET/JMHHATA CHEPrHs 3a TeMNepaTypH
2000°, 6000° u 8000° K. :

Ha ¢urypure no OCHTe € HAHECEHO: IO XOPH30OH~-
TaNHATA OC — JIBJDKMHATA HAa BBHJHATA B MHKPOHHM,
[0 BEPTHKAJHATa — KOJIHYECTBOTO CBET/IMHHE CHEp-
rusA, KOATO Ce H3IIb4YBa 3a €HA CEKYHJa OT CAHuH
KBafpaTeH CAHTHMETBHD NOBBPXHOCT, NpECMETHATA
33 eHO [CJIGHHE OT CKajaTa 33 AB/DKMHHTE Ha BB~
HuTe (38 1 MHKpOH), T. €. CIIEKTPAHUAT HHTCH3UTET
Ha manbusaHero Ip. Iljomnra, orpaHHYeHa OT XOpp-
- 30HTAJIHATA OC ¥ KpHMBaTa, JaBa KOJIHYECTBOTO
CBETJINHHA €HEpIHs, KOATO H3THUBa 38 €AHA CEKYHJa
e/IMH KBaJpaTeH CaHTHMETBD OT IOBBPXHOCFTA Ha ,
OTHEHOTO K60, T. €. JaBa MHTCH3WTETA HA A3BYBA-
Heto I,,. ‘

Or BOCOUEHHTE KPMBHM MOJKE Jla C€ HANpaBH H3BO-
ABT: KOJKOTO € HO-ToJNsiMa NOBHPXHOCTHATA TeMmme-
paTypa Ha OFHEHOTO KBJIGO, TOJKOBA LO-TO/AMa

3
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@uz. 29. CnexypanHo PasUpENCCHHC HA CHEP-
THATA 38 PASNIHYHA NOBBPXHOCTHA TemnepaTypa
’ Ha OFHEHOTO
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9acT OT CBET/INHHATA €HEPrHS CE M3TBUBA B yarpa-
BHOjeTOBaTa o6Gnacr. 3a npumep B rabiunara e
TIOK432HO ~CBOTHOMICHMETO MEXKAY KOJMYECTBATA
CHEPIrUsA B Pa3NUYHHUTE YaCTH HA CBETIMHHUS CIie-
KTBD 0IPH pasiHYHH NOBBPXHOCTHU TeMnepaTypu
Ha OTHEHOTO KBJbO.

Tosrpxoctia | yyrpannonerono Buaumo HUndpauepseno
'l‘eldl;e}.);(‘l'ypa HM3TLUBaHE ‘ H3IbYBaHe M3ThYBaHe
2000 Hsma 29, 959/,
4000 2 28 . 70%
6000 130/, : 450/, 429/,
8000 320, 439/, 259/,

Or rabmuuara ce Bukaa, ue B CIEKTHPa HA OTHe-
HOTO KBJI6O BIIM3aT M TPHTE YaCTH Ha CBeT/IHHHHS
CneKTep. Obaye aKo cCe B3eMe YIpenBH, Ye MOBBPXHO-
CTHaTa TEMIEpPaTypa HA OTHEHOTO KBJIGO, KOraTo
C¢ H3NYCKA B OKOJHATA Cpelia [7ABHATA 4Y4aCT OT
CBETJIMHHOTO H3MbYBaHe (80—85%,), He mammuuapa
8000°K, morxe na ce 3aKJII0OYH, 4Ye B CHEKTHpa Npeo-
6napaBar BHauMuTE M HH}padYepBEHUTE JIHYH. .

Kon vactu or cniexkrbpa ce CBABPIKAT B H3TBUKHTE
Ha OTHCHOTO KBJIGO IIpe3 NBPBUTE MOMEHTH Cieq
B3pHBa (Upe3 IBPBHUA NEPHOL), KOraTo TIOBBPXHO~-
CTHAaTa My TEMIEPAaTypa € JNECeTKH M Ja)Ke CTOTHIH
XHIIAMM Tpagycu? AKO 3a Te3n ‘TEMIIEpaTypH ce
TIOCTPOAT KPHBUTE HA pasnpeRecHHETO HA CBEeT/IMH-
HaTa CHePrusi I10 ‘BBJHOBH NB/DKUHM II0 HaYHH,
MOA0oGEeH Ha HAYPHA 33 IIOCTPOSIBAaHE Ha KpDHBHTE,
II0Ka3anu Ha ¢ur. 29, we ce oka>ke, ye IJIABHA YacT
OT M3JIBUKHTE C& YNTPABHOJICTOBH JIbYM C TAKUBA
ABIDKHHM HA BBIHATA (MIO-MAJIKH OT 0,186 mMuxpona),
KOMTO HAaNBJIHO Ce MOINBINAT OT BB3AYXA OKOJO
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MACTOTO Ha B3pmBa. Hampumep npH HOBBPXHOCTHA
TeMIleparypa Ha cBeremiata obmact 30 000°K Tes3m
JXBUNM ChCTaBAABAT OKoJlo 70%, OoT emeprusTa, a
ocraHanure 30°, ce nagaT Ha YyJITPaBHOJIETOBaTa
(¢ memxuHa Ha BEjaHata Haxy 0,186 mMuxpona) u
BHAMMATa uyacT Ha cnexkTepa. IIpy NHOBBPXHOCTHA
TeMuepaTypa Ha orEcHoTo k660 50.000° K u narope
TIOYTH LAJIOTO M3JIBYBAHE MMa NBIDKHHA HA BbHJHATA
mox 0,186 MuxpoHa, T. €. TO Ce HOIJIBIA IOYTH
/ HaI'BJIHO OT BB3Ayxa. Ha ocTamanure 4acTH OT CreK-
THpa Ce INajJa MHOIO MaJbK IIPOHEHT H KOJIKOTO €
‘TIO-BHMCOKA TNOBBPXHOCTHATa TEMIIEpaTypa Ha OFHe-
HOTO KBJ00, TOJKOBZ TO3H IIPOHEHT € II0-MAaJIBK.
CnenoBaTeIHO B NBPBHA IEPHOA OT PasBMTHETO HA
OTHEHOTO KBjI00 IOYTH LAJOTO H3IBbYBAHE BIH3a B
YJITPABHOJIETOBATA "HaCT Ha CHEKThpA, KOATO Ce
nornpuia or BB3ZYyXa. ‘ ;

Ile ycraHOoBHM cera KaKbB CBCTAB HMMAT H3NBU-
KNTe Ha OrHEHOTO KBJOO IIpe3 MOCHCHHUS TEPHOX
OT pa3BHUTHETO My (Cilef M3MMHaBaHe H2a IOBeYe OT
1 cex. OT HavaHMA MOMEHT Ha B3pHBa), KOL4aTO BCE
ole ce u3puBaT 15—20°; OT.CBETIMHHATA €HEPTU.
TIone)xke NOBBPXHOCTHATR TEMIEpaTypa Ha OrHe-
HOTO KBJIOO Npe3 TO3H. MEPHMON HE € IO-TOJIZMA OT

- 5000°K, cBeT/IMHHATA €HEPrHA CE€ H3JIbYBa TCJIABHO
BBB BHJ Ha uH}paduecpBeHH IIBYH.

\  KarTo aHaym3upaMe H3J0XKEHOTO B TO3W maparpad,
ugBaMe 0 M3BOJa, Ue B IIbPBMA IEPHOX OT Pa3BU-
THETO Ha CBeTeIaTa o0JIacT B CIIEKTHpa HpeoliagaBa
KBCOBBJIHOBATA YJITPABHOJIETOBA YacT HA CBETJIHH-
HATA €Heprus, ofave Mo KOJWYECTBO T5I He HAaJ[MHHAaBa
19/, oT mnbJHATA H3TBYBaHA ecHeprusa. OOparHo,
rIaBHaTa YacT OT CBETJIMHHATa €HEPrHsA Ha aTOMHMA
B3pHB CE M3JIBYRA Npe3 NO-KBCHUA (BTOPHA) HEPHOX
OT pAa3BMTHETO HA CBeTemara o6nacT, koraTo B
crexTbpa npeobiiagaBaT BHOMMHTEe H HH(}pauepBe-
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HUTEe NBYH. Tpabsa aa ce orbesierxy, ue Mo cpeler
CBCTaB CNEKTHPBT HA CBETJIMHHOTO M3TBYBaHE NPH
aTOMHHA B3PHB INPHJINY2 HA CIBGHYECBHA CHEKTHP.

4. CBET/INHHA HMIVJICH

I'napraunAT Geser, ompenmeisAll mOpasABalOTO Aeli-
CTBHE Ha CBETIMHHOTO M3JITbYBAHE IIPH aTOMHHA
B3pUB, € KOJMYECTBOTO CBETIMHHA €HEPrusd, KOATO
ce Iaja Ha €JHH KBaJpaTeH CaHTHMETLD OCBefeHa
NOBBLPXHOCT, INEPNCHAMKYJIADHA HA IIOCOKATa Ha
H3TBYBAHETO. 32 ISJIOTO BpeMe, Ipe3 KOeTO OIHEHOTO
KBa60 cBern. ToBa KOJHMYECTBO CBETJIMHHA €HEPrua
CE HapHua CBETIHHER nmnync I onemma'ra Ha
CBETJIMHHHUSA MMIYJIC 3aBHCH OT:

8) KOJMYECTBOTO H3THYeHa OT OFHEHOTO KBGO
CBET/IMHHA €HEPIruA Npe3 LAJIOTO BpeMe Ha CBETCHE
Egsa. TBit KaTo BBB (opMa Ha CBETIMHHO H3JIBUBAHE
ce OTHENA HAIBJIHO ONpefesieHR uacT (eAHa TpeTa)
OT N/1/1aTa CHEPrHsl HA 8TOMHMS B3pHB; TO IOJIEMH-
HaTa Ha CBET/IMHHMS MMIYJIC 3a8BHCH CJCAOBaTEJIHO
oT KaymOBLpa Ha aTomHaTa Gom6a;

6) pasCTOAHMETO OT OCBETEHATa NOBBPXHOCT [0
OeHTHPa HAa aTOMHHMA B3PHB;
. B). ChCTOSIHHETO Ha aTmochepaTa B MOMEHTa Ha
B3pHBa;

‘T) BHJIAa Ha B3pHBa (nanaemeu U BB3AylIeH).

CBeTyMHHOTO M3)THUBaHE Ce PasHpOCTpaHABA IMpa-

BOJMHEHHO. AKO OKOJIO ceeremara obnact ommueM
cpepa -c¢ pammyc R (¢umr. 30), eHeprusra, KoATo
H3TbYBA OrHEHOTO KBJGO IIpe3 IAJIOTO . BpemMe HAa
cBerene Ey,,, 63 ma B3emame mnpenBHpm 3arybara Ha
eHeprusaTa B armocdepara, e IPEMHHE HAITBIHO
npe3 chepara, UMATO MOBBPXHHUHA €

S=4 7 R [ca?].
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CrnetoBatento na efud KBafpater CaHTHMETHD OT

Ta3d TOBBLPXHOCT - INE Ce NagHC EHEPrwi, paBHA Ha
" y=LBu xaa

4 R? cm?’ _

ToBa KONMYECTBO €HEPrusi € NpPHETO Ha Ce HapHya
CBETJIMHEH HMIIYJIC. . '

CBeT/IMHHHAT HMIIYJIC B TO3H Ciiyvaii ce H3pa3saBa
B KWIOPHH HAa KB8/IPATCH CAHTHMETBD (xas/cm?).

< 9
Que. 30. Axo mmame 3ary6a ma emeprus
B a'moctbepnn, HANATR HSIIBYCHA OT OrHE-
HOTO KBGO eHeprus e npeMuHe mpes
cepa ¢ paguyc R
Axo atmocepata He 61 oTHeMana YacT OT CBeTIMH-
HATA €HEPrUA, MPECMATAHETO Ha CBETIIMHHHS MMIIYJIC
32 KOETO M JIa € Pa3CTOSIHHE OT LEHTHpPa HA B3pUBa
6u GOm0 muoro npocro. Jla momycHem, 4e e HeoGxo-
JHMO Ra C€ HaMEpPH CBETIMHHMAT HMIYJIC 3a aTOMHA
6om6a ¢ TpoTHIOB exBuBaneHT 20000 ToHa Ha pas- .
crosune 1 xx, 2 ks u 3 xx. ToraBa B ypaBHEHHETO
338 CBCTVIMHHWA HMIyJC TpaGBa na mocraBum Croit-
HOCT Ha enepruATa 7.10' xas. u xBagpaTure Ha pas-
crosiHmero (mocnemoBaTenmo) 1019, 4,101, 9, 101,
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4 TIlo To3M HauuH IMe NONYUMM CIICTHUTE CTOHHOCTH -

HAa CBETJIMHHMA HMMIOYJC: 33 €OHH KWJIOMeTBD —
56 xasjcu®, 3a pBa Kmiomerpa—14 xaafcmu®, 3a TpH
Kuomerpa — 6,2 xaalcw®. Taxmea Ouxa Owm
CBET/IMHHUTE HMIIYJICH, aKO HsAMaie ocnabBaHe Ha
CBeT/IMHHATa cHeprua B atmocdepara. Obaue Ha
IPAKTHKA NIPH PEMHHABAHETO HA CBETJIMHHATA €HEP-
rus mpe3 aTmocdepaTa TA BHHarM ocnabsa moBeue
wm mo-manko. llle pasraefaMe To3M BBIPOC MAEJIKO
no-noApoCHO.

5. OCJJABBAHE HA CBETJIHHHATA EHEPTHs]
IIPH NIPEMHMHABAHETO I IPE3 ATMOC®EPATA

O6BuBamuAT 3eMaATa rasooGpaseH ciof ce Ha-
puya armocepa. AKO M3BBPIIMM XHMHUCH aHaIu3
HA CyX BBH3[yX, B3eT OT GIH3KMTE [0 NOBBPXHOCTTa
Ha 3eMATa. BB3AYLIHM IUIaCTOBE, INE¢ HaMEPHM, de
Tolt ce cueTom oT: 78,099/, asor, 20,95%, xuciaOpOXs
0,93%/, aprosn, 0,03°/, BBIICPOAEH ABYOKHC H IPYrH
rasoBe, YMETO KOJHMYECTBO € HHIOMKHO: HEOH,
xenuif, 030H. To3u CHCTAB Ha BB3AyXa € TBHPAC
NIOCTOSIHEH. : .

Ho B aTmocdepaTa UMa BHHAarH M BOAa B raso-
obpasno chcrosHue (BOAHH NapH), M3MapsBamia ce
OT MOBBPXHOCTTAa HA OKEAaHHTE, MOPETaTa, PEKHTE X
JIACTATA HA pacTeHHsaTa. ‘Makap KOJMYECTBOTO. HM
B aTMoccdepaTa na He e roaamo (To He MOXke Jia Hal-
mune 4°%/,), BOAHHWTE IapH Ca IJlaBHATAa NpHIHHA 38
o6pasyBaHeTo Ha OMapa, MBLJH B oOsamm, OT KOMTO
mamaT ATOKA U cHAT. JoxaTo mapara 3amasBa CBOMH-
CTBAaTA CH Ha ras, TA € mpospayna (ocBeH 3a mudpa-
YepBEHWTE JBYHM) KAaTO BB3AYyXa, IOpaju KOETo
BJIMSE MAJIKO BBPXY IPO3PauyHOCTTa Ha aTmocdepara.
Ho mom TemmepaTypaTta Ha Bb3AyXa NOYHE A& mana,
napaTa ce npeBpBIlla BEB BOJAHU KallKH WM, KAKTO Ce
Ka3Ba, KOHAeH3upa ce. BnB BB3Ayxa ce obpasysar
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chBceM ipeGHM, HEBMOHME C NIPOCTO OKO BONHE Kar-
yuim. Halt-mamxeTe BOJHN KAk, KOMTO ILIABaT BHB
BB3AYXa, HMAT pasmepH okoso 0,5 muxpona. Harpyn-
BaHCTO Ha TAaKMBA KaNKM BBB BB3AyXa obpasysa
omapata. Ilpm omapaTa BHAUMOCTTa OGHKHOBEHO
npesumasa 1 xx (or 1 -mo 10 xx).

TIpu HaTpynBaHe Ha HO-TOJICMH KalKK BB BBE3JyXa
(c anamersp 5—10 muxpona) ce o6pasyBaT MBIJIH.
B THXH BCUepH HaX JMBagUTE, PEKHTE, HUSHHUTE H
oBpasuTe uecro .ce o6pasyBa Hucka MBrna. Ta ce
MOABSABA B TE3M MeCTra, 3alOTO TaM BB3AYXBT Ce
OXJIBXK[IR AOTOJIKOBA, e BEue HE MOXE [d 3aXBPIKA
B HEBHAMMO 'CBCTOSHME NPEJUIIHOTO XOJHYECTBO
BOJ{HY NAPU ¥ T€ C€ CI'ECTABAT BHB BOJHH KalKH -~—
B meraa. Koaxoro e mo-rscra MBIraTa, TOJIKOBA
noBede KaKH ¢ NaJaT Ha equHMIA obeM OT BBH3AyXa,
TONKOBA MO-JIOMIO C& BHYKAAT HAJEYHMTE IPEIMETH.
BupumocTTa B MBria e mo-manka oT 1 xx. IIpn muoro
I'BCTH MBIV BHIHMOCTTR IIOHSKOra Ceé OrpaHH4YaBa
0 HAKONKO MeTpa. TakuBa MBI ce obpasyBaT
ofuKHOBEHO Kpait MopeTaTa H okeannTte. BB BBTpEII-
HOCTTa H2 KOHTHHEHTHTE T'BCTHTE MBIJIM €3 DPAAKO
SIBJICHHE. : ‘

O6nanure ca CHUIO MBLIH, HO CEOpDaHH B KOMIa-
KTHa Maca Ha M3BECTHA BHCOYHMHA Hax 3emaAra. Obna-
IUTE, CHINO KAKTO MBIJIMTE, ce 06pasyBaT npu OXJIax-
JaHETO Ha TOILUIMSA BB3IYX, KOMATO ce M3[AHra OT 3eMA-
ta, Te ce CHCTOAT LJIABHO OT Xanku ¢ paguyc 5—10
mukpona. Koraro camoneT HaBle3e B 004K, JIETCUBT
Cce OKasBa BCpex I'hCTa Osna MBI, Ope3 KOATO .
HUINO HE Ce BIDKAR HY HAJOJy, HM BCTPaHH, HM \
Harope. AKO CaMONETHT € TOJIAM, IIOHAKOra € TPYAHO
Ja ce BHIOAT AOPH KpaulaTa Ha KpHiata My.

Kanxure, xouto o6pasysar mpriata u obsamure,
Ca TOJIKOBAa MAJIKM K JIGKH, Y€ MoraT QBJI'O Bpcme
Ja Ce HOCAT BBLB BB3AyXa, 0¢3 Ja majgaT Ha 3emATa.

. 133

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246AO42500220001-5



Sanitized Copy Approved.for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5

AKxo nmapuTe NPOABIIKABAT A2 C& CI'bCTABAT, HACTHOBA
MOMEHT, KOraTO KallKHTe CTABAT TOJIKOBA I'OJICMH, ue
He MoraT Jia ce 3agbp)kaT B armocdepara, a 3amoy-

' BaT Jja majaT MNOCTENCHHO Hajgosay. Torasa mousa xa
pBMH. KOJIIKOTO MO-rosieMu CTaBaT KamK@Te, TOJKOBA
no-6ep30 mapmaT Hamony. CHMIIHHMAT NPOJHBEH RBIKI
gopa Ome GOne3sHEHO B JIMIETO, 3aIIOTO €ApHTE -
KaIKH, OT KOHTO Ce CBCTOH, MaJaT HA 3EMATa C
rojasma CKopocT. JluameThbpbT HR KalKHTE NPH IO~
ciab, npeber awBxka e okono 0,2 mm, a npn CHIIEH -
IBKA JOCTUTZ IO 5 MM,

Ilpes 3mmara ce o0pasyBaT JICHEHH KpHCTaQeTa.
ITocTemenso HapacTBa¥KM HOpH MO-HATATHINHA KOH-
JEH3al[AsA HA IIApUTE, Té Ce NMPEBPBINAT B CHEKHH
napnajyM, KOMTO HajgaT Ha 3emaAra. Ilpea Bpeme ma
CHe)XHa BHEJMIA NOPagH 3aBECATA OT CHEXXHM nap-
LIAJIH YeCTO HE MOraT Jila C€ BMOAT M Hak-Giu3kxure
NpeAMETH, 8 BHAMMOCTT2 CTaBa TOJIKOBA JIOMIA, e
JaXke Ce 3aTPyAHABA OB KeHuero meind. Ha BcHaxu
Ca HM3BECTHM CJIy4aH, KOTATO IBTHHK, SACTHTHAT
OT CHE)XKHHM BHEJIMIH, 3ary6Ba MBbTA, KPHIKH C YaCOBE
Ha €/IHO H CBIIO MACTO HIIOHSIKOra 3aMPH3Ba GyKBaIHO
Ha HAKOJIKO KPaYKH OT CBOA JIOM, KOHTO II0 HAKaKBB
HAUMH He MOKE 1a BHJH mpe3 IYBTHATA CHEXKHA
3aBeca.

'He caMo Bojara B TEYHO WJIH TBBPHAO CHLCTOAHMHE
MOJKe CHJIHO A2 IOHM)KH IIPO3PayHOCTTa HA BB3AYXA.
PaznuusuTe TBHPAH YACTHIIM — MAJKH NECHYHHKH,
npax, JHM K ra3oBe OT NPOMHMIUICHHTE IpPERUPHI-

e THSZ — MOFaT CBHINO [a NPHYMHAT HAMaJABAHE HA
BHAMMOCTTa. 38BOACKHTE KOMHHH M3XBBPIAT B
arMochepaTa OTPOMHO KOJIHYECTBO HEM3TOPEH BhIJIe-
PONHHU YacTHIH — cakau. Ha BCHUKM ¢ M3BecTHO,
Ye @pe3 3WMAaT2 OKOJIO TOJIEMHTE IIPOMMIILICHH
OpEeANPUATHA CHEI'BT C¢ NOKPHBA CHC CAXKAH H CTaBa
YepeH.
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Hsgucaeno e, ue B JIOAXOH BCEKH OCH C& M3XBBPJIAT
B aTtMocdepara moBeue or 100 ToHa caxkau, a 3a
€Ha TOQMHA HaJ IAJa AHITMA Ce U3XBBPJAT BHB
BB3J[yX8 CTOTHI(M TOHOBE CR)KAM. v

B aTtmocdepara mOCTOSHHO Ce HAMHpPA OTLPOMHO
KomuuecTBO mpax. OTKBOe HABA To3W npax? Yacr

- OT Hero nonazga B armocdepaTa OT MEeXKAYILJIAHETHOTO
NPOCTPAaHCTBO. 1T0Ba € TaKa HAPEUCHHAT KOCMHYEH
npax. Ilonakora KOCMHYHHMAT Hpax Iajia Ha 3eMATa
B rojaMo KOJMYECTBO. »

Jpyr H3TOYHHK Ha npax B aTMoctepara e m3puraa-
HETO Ha Byikanure.” Hanpumep npm H3pHIBaHETO
Ha Byiaxana Kpawxaray (B JOHACKHA DOpOnMB) B
1883 r. BBB BB3xyXa OWIA H3XBBPJIEHH OKOJIO
18 000 xy6. x» npax ¥ mapa ¢ Terjac KoM 36 Mumapaa
Kwiorpama. Tasm cMec ce € HOCHJA BBB BB3IyXa
OKOJIO JBE TONMHY ¥ € Majaja MOCTENEHHO HA 3eMATA.
IIpr uspureanero Ha Byaxana Kyrtmaif (B Assacka)
Ha 6 10HM 1912 r. ByIKaHUYHUAT OPaX MOKPHJI 3EMATA
¢ mnact, ‘mebes. 30 cu, Ha pascromume 150 xx or
ByJIKaHa. : :

JIOKaTO KOCMMYHHAT M BYJKAHHYHHAT MpPax HMaT
BpEMEHEH M MECTEH XapaKTep, TO OIPOMHOTO KOJIH-
9eCcTBO mpax momaga B armocdepara or ImousaTa
naxke npH cnaG BaTep. OcoGeHO MHOro mpax ce
HaMEpa BBB Bb3J/lyXa HaJ CTenHuTe H 0cobeHo maj
HYCTHHATE, KBIETO PaCTHTEIHOCTTa marapsi. Jlocra-
THYHO € Ja NOAYXHe Ci1al BATHD H OT HaXKEIKEHATA
NMOBBPXHOCT HAa 3eMATa ce M3guUlaT CTHJIGOBe mpax.
IIpu caAneH BATHD BBB BH3AYXa CE M3OUra HE CaMo
npax, HO M JOCTa €X5sp NACHK. BypHUTe B IMyCTHHHTE
Cce CBIPOBOXKJAT C WCTHHCKM ISACHUYHM BHEJIHIHA;
TOraBa NpaxbT M MACHKBT, HU3QUCHATH HArope,
MIOKPHBAT HE! >TO H 3aTHMHABAT CIHHIETO~—BB3AyXBT
CTaBa TOJKOBa HENpPO3paveH, de Ha HAKOJIKO KPAUKH
HE MOXKE M0 Ja C& BHIU.
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IIpax®T, BAUTHAT OT MYCTHHHHUTE BETPOBE, MOJKE
Jla ce NMpeHece Ha OrPOMHM pa3cToaHusa. F3BecTHo e,
ye npax oT appUKAHCKUTE MYCTHHH IIOHAKOra JOCTUIa
Henrpanna EBpona. B CCCP npaxbT oT kpattkacmmii-
CKHTE ITyCTMHH Ce OTHACS OT IOTOM3TOUHHTE BETPOBE M
NpeIu3BUKBA XapaKTEPHOTO ABJIEHUE ,,TOMOXa‘“! ake
B IECHTPaJHuUTEe pDafioHM B CTpaHaTa.

~ Tonemure rpamoBe W 3aBOAM BHMHArH ca OOBHTH
B 3aBeca OT MP'BCCH BBL3AyX. B Hesa HMa M ynuueH
npax, u GeH3WHOBM mapu oT aBTOMOGHIIHTE, HO Half-
MHOTO € IOHMBT, KOMTO HM3XBBHDPJAT MHOrOOpOMHHTE
¢aGpuynn kommHM. B Tasm HacuTeHa. CEC CaXKAM,
IpaxX K pasJMYHM rasose armocdepa Bjarata ce
CrBECTABR MHOPO JIECHO, NOPagy KOETO B TOJIEMHTE
TpagoBe IajaT I0-YeCTO MBIJIM, OTKOJKOTO B Ce-
saata. ToBa npeuyd He camo Ha paGoTara Ha rPaACKHTE
A€POIPUCTAHHILA, HO M Ha OCBETSBaHETO HA YJIMIUTE
H JIOMOBETE C JHEBHA CBETJIMHA,

H raka BB3aymHata 0OBHBKA HA 3€MATAa — ATMO-
chepara — € CHOXKHA CMEC C IOYTH HEM3MEHHO
CHOTHOIICHUE HA OCHOBHHTE Ira3oBe, HO C MMOLO
HETIOCTOAHHO KOJIMYECTBO Das3juyuu npumecu. He-
NMOCTOSIHHUAT CBCTaB HA IIPHMECHTE . Ceé IIPOABABA .
ocobeno, cunHo B OJH3KMA [0 3eMATa BBH3AYIIEH
MJIacT, 3aIOTO HMMEHHO OTHOJY “NONafgaT BHB BL3-
{lyXa mpax, rasoBse, OuUM, MBriaa u T. H. Koxxoro
[0-ToJIAMa € BHCOYHHATA, TOJIKOBA KOJIMYECTBOTO HA
npumecuTe HamansBsa. Hanpumep GpoAaT Ha mparmuH-
KHTe B eAuH KyOuden CM BB3NOyX Ha pasaMuHM Hajd-
MODCKH BHCOYMHH € ciaeguuar: Ha 100 # okoso

45000, na 1000 # — 6000, na 6000 » — 20.

! ITomoxa (MBIrnIa) — NOTHMHABaHe Ha armocdepara, mpe-
RMSBHKAHO OT M3JHTHATUTC BLB BBHAIYXa TBBPAH WYACTHLK
(npax, conu # T. H.).
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KakTo Beue felme KasaHoO HO-TOpe, NPH NPEMHHA-
BaHeTO CH Hpe3 aTmochepaTs CBETIIMHHATA CHEPIHA
ocnabsa. ' ,

. Ha xakBo ce NBMOKH ocnaGBaHeT0 HA CBETIHH-
Hara eneprus? Koraro mmumaBa npes aTmocdepara,
cBeT/IMHATa oOoT4YacTH c¢ pasceltma u orvacTH Ce
norasyna. Pascelisame ce Hapuya OTKIIOHABAHCTO
HA CBETJIMHHHMTE JIBUH OT NPaBOJIMHEHHATa WM IIO-
COKa, MPEAHM3BHKAHO OT YACTHIMTE, HAMHpAlH Ce
B arMocdepara. Taxkppa 4YaCTHIM Ca I830BHTC MO-
JIEKYJIA, KOMTO BJIM3aT B ChCTaBa Ha BB3NyXa, Kam
KHTC Ha MBIJaTa, NPRIIHHKHTE ¥ T. H. :

PasceiipaneTo € MHOro ciosxuo sBiacmme. Cpe-
maKA N0 MBTA CH YacCTHNA, CBETIMHHMAT JBY Ce
OTpa3sBa OT Hesd, NONMaja Ha APYra YacTHna u ce OT-
pasaBa BTopu HBT. OTpaseHHAT ABa NIBTH JIBY OT-
HOBO MONIAfa HAa YacTHI, OTpasfBa C¢ TPECTH BT U
1. H. TOUHOTO mNpecMsTaHe HA TE3H OTPAXKEHHA €
MHOrO TPYAHA MaTeMaTHYHa safaya. Tyk Moxke fa
or6ene)KuM, ye pasceBaAHETO 3aBHCH OT CHOTHOLLE-
HHETO MEKJYy pajdyca Ha YacTHIATa H NBJDKHHATA
HA CBeTJIMHHATA BBAHA. AKO pagMyChT HAa YacTH-
[aTa € MHOrO IO-MaJXbK OT JBJDKHHATAE HA CBCTIIMH-
HaTa BHJIHa (pascefiBaHe OT MOJIEKYJIMTE HA BB3lyXa —
MOJIEKYJIHO pa3celfBaHe), pa3ceiiBaHeTO Ce MpecMATa
[0 eQHH 3aKOHM H B TO3H Ciyudalt mH]pauepBeHHTEe
JABbUR Ce pascedBaT SHAYMTESHO [O-MAJKO OT YJITpa-
BHOJICTOBHTE : B YATPAaBHOJIETOBATa YacT Ha CIEKTHpa
pascefiBaHETO OT MOJIEKYJITC Ha BB3JyXa JOCTHIa
n0 9%, (NpM M3MMHAT OT CBETJIMHATA BT 1 X4), 2
B mnHGpauepBenatra o6nacr pasceliBaHeTO € INOYTH
10 meTH no-manko. IloraelnaHeTo Ha CBETJIHHHATA
€HEPrus OT MOJICKYJMTe Ha BB3[yXa € MHOTO MaJIKO
H MO’KE TIPaKTHYECKH Ja ce Npenebperue.

AKO PpagHyCHT HA UACTHIATA € NpPHGIM3HTCIHO
paBeH HA JBJDKHHATA HA CBCTJIHHHATA * BBIHA (3a
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BHIHMATA YaCT HA CHCKThPa TAKHBA Ca YaCTHIATE
Ha OMapaTa), pasceHBaHETO Ce mpeCMATA IO Apyr 3a-
KOH M TYK TO € HaH-TOJIAMO IIpH ABJDKHMHA HA CBET-
JIMHHATA BEJIH2, PABHO HA pajuyca Ha 4aCTHLATa.
Axo0 pamuMychT Ha YACTMIATA € MHOTO IO-TOJSAM OT
ABJDKMHATA HA CBCTJIMHHATA BEJIHA (MBrIa, NEOKM,
CHAT), pascedBaHETO 33 BCHUKM YaCTH OT CBETJIMH-
HOTO H3TBYBaHe (BHAWMATA, YITPABHOJETOBATA M
HH(}padepBeHaTa) € IOUTH €JHAKBO. :

Ilpu npemmuaBaHeTOo cu mpe3 aTmocdepara cBer-
JIMHHUTE H3I'BYKM Ce DOIIBHIAT OT OpAHIMHKHTE,
BOOHHTE IAPH M MOJIEKYJIMTE Ha KHCJIOpOH3, BLIJIe-
ABYOKHCa M 030HA. ITors/HaTaTa CBETJIMHHR €HEpIHs
TIpeMHHaBa B TOIIJIMHY, KOSTO HarpsBa Bh3Ayxa. Ha
¢ur. 31 ca moxasaEM MBHIHMTE Ha NOIIBHINAHETO B
Pa3jIMUHNTE YACTH Ha CIEKTHpPa, KOHTO ce HaGmo-
HaBaT IOPH NpPEMHHABAHE HA CBETIMHHHTE H3NBYKH
npes armocdepara. Or ¢ur. 31 ciuexsar m3BomuTe:

a) YITpaBHONETOBOTO JIBUEHHE C NBJDKUHA Ha
BhjHata nox 0,186 MuKpOHA ce mornBMIA HamBIHO
OT KMCJIOpOZA Ha BB3AyXa (ZOCTATBYHO € KHCIOpOJ-
HHAT IJIACT Ma uMma RebGenuna 1 ).

CiiepoBaresHO B CNIEKTHPa HA CBETIMHHOTO M3MBU-
BaHe DY 8TOMHHSA B3DUB HAMA YJITPaBHOJICTOBH JIBYH
C ABKHHA Ha BBJHATa, no-majaxka ot 0,186 mu-
KpOHA,

6) YnTpaBHOJETOBOTO JIBUCHHE C [NB/DKMHA Ha
BBJIHATA nop 0,29 MHKpoHAa Ce IOrIbINA CHIHO OT
o3oHa -(TpmaTomen Kuciopos — O,). Hampumep B
CIIBHYEBHS CHEKTHD, MOJyYeH HA NMOBBPXHOCTTA Ha
3eMATa, He CE€ CHABPIKAT YJITPAaBHOJICTOBH JIBYH C
ABJDKHHA Ha BBiHaTa nox 0,29 MuxpoHa, moHesxe
Te€ Ce NOrTBINAT HaNBJIHO OT O30HA BHB BUCOKUTE
atMocdepHr IuacroBe. Braromapenme na ToBa
CpmlecTBYBA B aTmocepara ocobeH TOmBJI ILIACT
(cmopen HAKOM pamMMM TemmepaTypara My € OKOJIO
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+4-35% ma BucoumnHa 40—55 kM, XBAETO YJITPABHO-
TIeTOBHTE JTBUM TOKY-IIO0 BIM3aT B ILIacTa O30H.

MHoro nu 030H ce CBABDYKAa B TOPHHTE aTMO-
chepun naacroBe? Oxassa Ce, 4Ye TBBPHAE - MAJIKO.
AKO MOXKEXME [a OTAC/IHM BCHYKMA O30H M Jia ro -
crecTum o Hanarade 1 atmocdepa, 6u ce mosydHn

Yumpaboere - ‘
i Hngpavepbews asvy |
i3 : '
§=
TYY) csasr 2 3 § M 20 0

Jeancuva va lumm luwmu

Ny, B0, Dm0

Quz. 31. Vipunu HA = DOTTBINAHE CBETAHHHOTO
mabusade B aTMochepaTa OT KACIOPOAa, O30HA,
BOAHHTE IAPH H BLIJICABYOKHCE

: .

030HOB IUIacT ¢ peGenuua 3 wu. Hait-mmoro o3ox ce
Hamppa Ha BucoumHa 20—25 K.

* Mnoro nu 030H mma 6am30 1O 3emn'a? B npu-
3eMHHTEe BBL3AYIIHH IJIACTOBE C¢ CHBPKA HE3HAUM-
TenHo koymdecTBo 030K (0,000003°/;). Hamepeno e,
ye B Msrouna EBpoma Tolt 6u obpa3dyBan IUMECT C
nebemuna 0,009 wx npu pebGenuna HAa BHIXYUHHA
unact 1 x#, a B npobuTe, B3CTH HAa BHCOYHHH 10
u 14 xx — cworBetHo 0,04 n 0,047 mx Ha Kuio-
METHP.

Ille pasriesaMe HAKPAaTKO BBOPOCA, B KaKBa cre-
IeH O30HBT NOrJBINA CBETIMHHMTE H3IBUKH IPH
ATOMHHA B3PHB. ‘

Moke KaTErOPUYHO Ja Ce Ka)Ke, Ue NPH aTOMHHUSA
B3pHB aTMOC(EpHHAT 030H MOTTHINA HECHIUECTBEHA
YacT OT CBET/IMHHHTE H3bukd. OGave nNpH ATOMHHA
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B3pHB ce o0pa3yBa royisiMo KOJHYECTBO 030H ImOpajxH
BB3ICHCTBHETO HA TaMa-JIBUYNTE, PEHTTEHOBUTE JIHUM
H YJITPaBHOJICTOBHTE JHYH (BHB BBLJHOBHA 00XBaT
or 0,13 go 0,175 mukpoHa) BBPXy KHCIOpOAa Ha

BB3AyXa. BmameficTBueTo Ha yKasaHumTe IBYM Ce
M3passgBa B pasMa/laHe Ha KHCIOPOMHATA MOJIEKYyJa
B KHCJIOPOJHM aTOMM, KOMTO Ha CBOH pex ce Cheqau-
HABAT C JPYT¥ KHCJIOFOLHM MOJIEKYJH M oGpasyBaT
o3oH> ITox BAMAHMETO HMAa BHCOKHTE TEeMIEPATypH
06pa3syBaHMAT 030H OTYACTH CE PAa3MNajga, OTYACTH Ce
HM3pa3sXo/Ba 33 OKHCIABAaHE HA OPTaHUUYHUTE Be-
IIeCTB2, KOHTO BBB BHJ Ha mpaxX (>co6eHo MHOI'0
TaKBB IPaxX Ce M3QUra NPH ATOMHHA B3PHB) BHUHATH
ce HaMUpaT B aTMocdepara, H OTUACTH Ce pa3pyluaBa
HPH COBCKBRHETO C KHUCJIIOPOJHHMTe aromu. lonsama
4YacT OT 030Ha OTHBA 33 IOIUIBbIaHe Ha YJITPaBHOJIE-
TOBHTE JIBYH C OBJXKHHA Ha BBHata nox 0,29 mu-
kpona. HBHIM Ha moriaepmjaHe, AB/DKAIM CE Ha
030Ha, ce HabyromaBaT u B mHbpavepBeHaTa YacT Ha
cnekrbpa. Obade OKOHYATE/IHH AAHHH .33 IOLTBINA-
HETO HAa YNTPaBHOJIETOBOTO JIBUCHHE IPH ATOMHHA
B3pHB 0T 030Ha € HEBB3MOXKHO Ja ce Jamar. B uykzme-
CTpPaHHATA JIMTEPATypa HMMAa CaMO OTKBLCJICYHH CBe-
HJeHus!, CIiope;y KOMTO HA PA3CTOSHHA OT UEHTHPA HA
aTOMHMA B3PHUB, MO-rojieMu oT 9—16 xx, Beue uzobmo
HE Ce OTKPHMBAaT HM3NBUKU C ABJDKMHA HA BHJHATA
nog 0,3 muxpoHa.

ToBa ce NoTBBPKJaBa OT OIMTHTE, ONHCAHH B
Yy »KIeCTPaHHATA JIATEPATypa, C >XHBOTHH, TNOLJIO-
KCHM Ha o0obyBaHe MNPHM 4TOMEH B3pUB IIpe3
dunTpu, npomyckamm caMo yJITPaBHOJIETOBATa YACT
Ha cnexkrbpa. O0rapsHust OT y/ITPaBHOJIETOBATA 4YacT
Ha COEKTBpa He € umano. C Te3m OIMUTH Ce yCTaHO-

t ,,The Effects of Atomic Weapons®‘, New-York —
London, 1950, :
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BABA, Ye OOTapsHMATA, NMONydeHm npe3 GUITPH,
OpONYCKAIA CaMO BHAMMATA MJIH CaMO uH(ppavepBe-
HATa YacT, He Ce pas3auyaBaT 0 HHTCHIUTET (opr
eHAKBH JPYTH YCJIOBHSA), MaKap B HAKOH Ciy4aH 006-
rapsHNATA, NPEJUIBMKAHH OT NEHCTBHETO HA BH[M-
MaTa CBETJIMHA, A3 Ca IO-CHIHH.

B) ViMa MHOro HMBHIM Ha IOIIBIIAHE B uHppavep-
Benara o6JIacT Ha CHIEKTHPa, KOHTO C& ABIDKAT IJIABHO
Ha BOJHHTE IapH M- BBIJIEJBYOKHCE.

OT HIJIOKEHOTO € JIECHO Jia ce 3aKJIIouH, ue 1a ce

M3uMCIM ocjIabBaHeT0 HA CBETJMHHATA €HECPrus IIpH
IpEMUHABAHETO X Npe3 atMocdepaTa € MHOrO CJIOXKHA
sajava.
. Besaxa ofuacT or JpueHuero (YJITpaBHOJNETOBA, BH-
numa n uH(payepBeHa) ce pascediBa M MOTTBINA pas-
JIMYHO. '

3a aa ce BKIIOYM M OCJNaGBaHETO HA CBCTJIMHHATA

" eHeprMA IpPH TNPEMHHABAHETO N IIpe3 atmocdepara,
BB (opMyJjiaTa 33 M3UHC/BaHEe HA CBETJIMHHHAA HM-
OyJic ce BBBEOXKAA TONPAaBBUCH MHOMKHUTEN e—*(R—T),
c Ko#iTo Ce B3eMa npeABuHp, ocnabBaHeTo HA JIbue-
smero 3a wbT Ha gpumre (R—r). Tyk R e pascros-
HMETO OT LIEHThpa Ha CBeTelnaTa o6iacT O MSACTOTO,
KBIECTO CC M3MepBa JBUCHHETO, & ¥ — PpajdyChT HA
ceeremara obaact. Ako R M r ce M3pasAT B KHIO-
METDH, TO OKOHUYATEJHO 33 M3UMC/IABAHE HA CBETJIMH-
HMSI MMITYJIC HAQ pa3CcTOSiHUE R or uenrbpa HA B3pHUBa
¢ BKJIIOYBaHe Ha o0CJa0BaHETO HA CBETJIMHHOTO H3-
apuBaHe B drMocdepara ce moiyuasa ¢opmyara

E H3A

U=z 109 R

Kaxa
e—k (R—')—__I-’
M

KBAeT0 Eysn — . [BJHA €HEPrHA HA CBETJIMHHOTO H3-
JIbYBAHE B Kall.;
R — pa3scTosimue A0 IEHTHPa HA B3pHBA
B KWJIOMETDH;
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r — CpefteH pamuyc Ha ceeremara o6macr
B KIIOMETpH;

k — cpemen koeduumenT Ha ocnaGBane
HA JTBYEHHETO 33 LE/MA BBJHOB

1

obxBar; u3passasa ce B 0

€ — HENEpOBO YMCJIO, OCHOBA HA €CTECT-
BEHHUTE JIOTADHTMH, PABHO NpPHGIHM3H-
TEJIHO Ha 2,72,

Tounoto mpecmsTane Ha Koeduumenta Ha ocabpa-
HETO € MHOIO CJIOXHO. 3a CpPABHMTEIHO TeCEH CHON
TBUM (KOraTo M3JIe3TUTE IIOPAfH pPAa3CeXBaHETO JIbUM
OT CHONa He Ce¢ BpBINAT OGPATHO B Hero) Koedwu-
IMCHTBT HAa OClabBanero 3a pasmrummre aTMocheprm
YCTIOBHA MOXKE Ha Ce HAMEpH NPHOIMIHUTENHO OT Cien-
HHSI U3pa3 :

4 1

Rl

KbAero D e XOpPH3OHTAJHOTO METEOPOJIOTHYHO pas-
CTOfHHC HA BHAMMOCTTA, H3MEPEHO B KHWJIOMETDH.
ITox MeTeopoNIOrMuHO pascTosiHME HA BHAHMOCTTa Ce
pa30Hpa TOBa NpE/ETHO PA3CTOAHME, HA KOCTO JcHEeM
_ HA ¢oHa Ha HeGero 6)M30 O XOPH3OHTA MOMKE Aa
CC pa3jiM9aT OYEPTAHMATA HA TOJIEMH TBHMHH Hpeq-
MCTH, K4TO HAIIDHMEP MTIJIOJIMCTHM ALPBETA, MOKPUTHTE
C WCPHO3CM CKJIOHOBE Ha XBJIMOBE, IIOCTPOMKH, JIOKO-
MOTHBH H JRpYTH.
Korato BB3AyXsT € uymcr (meTeopomormuHoTO pas-
CrosHMe € okoJo 20 x#), CPEMHMAT Koe(HIMEHT Ha

ociabBasero me Gbae -k=0,l$. IIpﬁ cpexHa Ym-

CTOTa HA BB3AYXa (Pa3CTOSHMETO HA BHIUMOCTTA €
oxomo 40 xu) KoehpmIMEeHTHT Ha ocjaGBaHeTo e

142

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5
‘ k=02 -1-.

B ronemnre rpanoae PasCTOSHMETO HA BUIMMOCTTA
OGHKHOBEHO HE € mo-royAmo oT 10 xx, mopamm Koero
Koe(HIMEHTHT Ha ocjiabBaHe TaM e paBeH Ha k=0,4.
CriepoBartesHO, aKO € H3BECTHO Pa3CTOSHHETO HA BH-
IMMOCTTa IIPH aTOMEH B3PHMB, MOXKE Ja CE IIPECMETHE
HaMAJIABaHETO Ha CBETVIMHHUA HMMITYJIC IIOpajgu ociat-
BaHe Ha CBETVMHHOTO H3IBbUBAaHC B armocdepara.

3a fia ce IpecMeTHe I0-JIECHO 0cIabBaHeTo Ha CBeT-
JIMTHHOTO NbYEHME IpPU IIPEMHHABAHETO MY Ipe3 aT-
mocepara, UecTo ce H3MONA3yBa NOHATHETO Koedm-
OHEHT Ha mpomyckaHeTo (mpospauHoct). Ilox ToBa
MOHATHE ce pa3bHpa OTHOIIEHHETO HA INPEMHHAIOTO
KOJIMUECTBO CBET/IMHHA CHEPrHA IIpe3 armocdepeH
mwract ¢ nebGemmHa 1 x4 KBM KOJMHYECTBOTO 'CBET/IMHHA
eHeprus, BJA3Aa B TO3W IUACT. UmncneHo koedu-
IMEHTBT HA MPONYCKaHETO € paBeH HA t=¢"R, Kb-
Iero k e KoedurmeHTHT Ha ociaGBaHeTO.

C xoeduimeHTa Ha NPONYCKaHETO (IPO3PAUHOCTTA
Ha armocdepara), KakTO M Cc KoeduImenTa Ha ocyaG-
BAHETO, Ceé OTUMTA NpubimauTeNHO ociIabBaHeTro Ha
CBETJIMHHOTO JIhbYEHME IIPH aTOMHMsS B3pUB €IHOBpE-
MEHHO M B TpuTe O0NacTH HA CuUeKTHpa (yJITPaBHO-
neroBara, Bmmma'ra u uH(pavepBeHara). OGUKHOBEHO
xoeq)mmem'r HA4 NPONYCKAHETO C& CBBHP3Ba C XOpH-
S0HTAJTHOTO METEOPOJIOTMYHO pa3CTOSHAC HA BHAW-
MOCTTa, KOTO OGHKHOBEHO C€ TMpeAasa OT METEopo-
JIOrMYHHUTE CTAaHIMH B CBEJACHMATA 32 Bpemero. 3aBH-
CHMOCTT2 MEXTY PasCTOSHHETO Ha BHAHMOCTTA H KOe-'
(uImMenTa HA TNPONYCKaHETo '€ IOKa3saHa B QOJHATA
tabmuia. B rosemure. rpagoBe BRAMMOCTTa OGHKHO-
BEHO He € mo-rosMa ot 10 xa, T. €. KoehHIMEHTHT
HA NPONYCKAHETO B TO3H ciyyalt e pasen ma 0,67.
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3aBHCEMOCT MEXKAY METEOPONOTHUYHOTO DPASCTOARHE Ha
BHIHMOCTTA E KoedRIHEHTA HA HPONYCKARETO

3a 1 km
Meteopono- K
r:::omp '::;;’:' :;?:;gﬁﬂ:,g' CaeTonmue He atTMochepara
IPCTH B Rﬂ»
150 0,97 Hsxmounrtenno Jx’oﬁpa BHANMOCT
100 0,96 - | Muoro mofpa BMEMMOCT
50 0,92 Hobpa BugumocT
20 0,82 Cpenua BugmmocT
10 0,67 Cnaba omapa
4 0,37 Cwina omapa
2 0,14 MHoro cunua omapa
1 0,02 Jlexka mnrna
4
0,5 ot 2.10 Mzria
no 8.10—10
01 or 1017 I'scTa MBraa
o 10—

CroiinocTnTe Ha Koe(hMIMEHTa HAa IPOIYCKAHETO,
JajicHd B 'ra6nm1a'ra, Cca BEpHM MpH M3UYHCIABaHE
. OCiabBaHETO HA JTBYEHHETO CaMO B cpanume:mo TeceH
CHON JTBYH.
AKO € HM3BECTEH KOEDMIHEHTBT Ha NIPQITYCKIHETO 33
1 xm, JlecHO MOXKE JAa ce NpecMeTHE KaKBa 4acT OT
CBETJIMHATa IIpeMHHABA IIpe3 IUIACT 2, 3, 4 M T. H. KM
3a Tasu nen KOeMIMEHTHT HA IPONYCKAHETO 32
1 xm ce moBxura Ha CTeneH, paBHa Ha GPOsI Ha KMUJIOMET-
pure. Hexa Hanpumep Koe(pUIIMEHTHT HA IIPOIYCKAHETO
¢ 0,82 (pascrosiame Ha Bugumoct okono 20 xx). Torasa
npe3 BB3AYLWIEH IUIACT ¢ Aebemmua 2 xx 1e npemnne
YacT OT CBeNIMHATA, paBHAa Ha
0,82.0,82=(0,82)2=0,67 (1. e. 67 %).
Axo BB3IOyIUHMAT IJIacT e mebGenm 3 xx, me mpe-
MHHE 4YacCT OT CBETJIMHATA, paBHa Ha 0,82.0,82.0,82=
==(0,82)3=0,55(559%) u 1. H.
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Hpuacncxm‘re -1ro=fope (bopmy.rm sa omperensHe
xoe(bmmen'ra Ha ociabBanme k ‘m: talinmjara 3a croii-
‘HOCTHMTe Ha Koe(dHIHEHTa HA . MPONYCKAHETO JaBaT
.BB3MOYKHOCT Ja Ce Oompegesm ocnabBaHeTo HAa HSIB-
‘UEHATA EHEprus, Kakro Beue. Gemre  orbessi3aHo, . B
_CPaBHHTEJHO TeCeH CHON JIBYM ' (KOTaTo H3/H3alnaTa
-nopa.tm pasceliBaHeTO WacT OT. JTbUMTE HE CE BPEIiia
.obpatHo B cHoma).. Torasa = mosyueHuTe CBeTJIMHHA
HMIYJICH INe NpeACTaBIIABAT JA0JIHA TPaHMI[Aa HA CBeT-
-JIMHHUTE HMMITYJICH npn ociabero - or armocdepara
.CBeTJIMHHO M3JIbYUBaHe, .= .

TaxsB ciayyalt e TpyAHO "Ja CH npenc'rasnm npu
.QTOMHHS B3pHB, BJHM30 A0 HEro € CJIydasaT NpH Hax-
.3€MEH B3DHB, KOT2TO IUIaCTHT MBIJIA WM OMapa Hax
:8EMAT3 € CPABHHUTEIHO TBHBK, HANPHMEP KOraTo € -
-MIOCTaBeHA: AUMHA 33Beca. B To3H cayuall mo-rojsmara
JUACT OT JIBYEHMETO, PpasCesHa HAarope B UHMCTaTa ar-
-mochepa M HaJoNy KBM 3eMsATa, HE ce 3aBphmia 06-
.PaTHO B IUIaCTa MBIJVIA H NOPaJd TOBA CBET/IMHHWTE
MMIYJCH HAa pPa3slFHH Da3CTOAHHA OT LEHTHpa Ha
.B3pEBa (32 OfeKTH, HamMpalq Ce HA 3eMHaTa IIO-
- BBPXHOCT) MOYKE C I'BPBO NpHOMMKeHME (CBC 330~
- BOJIMTEIHA - TOYHOCT) Aa Ce HM3UHCIABAT KAKTO IIPH
-CIlyuasa . Ha ociabBaHe Ha CBETIMHHOTO H3TBUBAHE B
-TeceH CHOM IJIbYM. :

IIpn BB3AYLUIHMA ATOMEH. Bspma CBET/IMHHHTE H3-
JTHUKH CE M3MYCKAaT PABHOMEPHO BBB BCHUKU CTPaHH

- (BB3AYIIEH B3PUB) COpPAMO - CBeTeIlarta objacr, T. €.
B NIPOCTPSaHCTBEH BI'BJ, paBeH Ha 4w, Kofiro 00-
‘XBalija MHOYXECTBO TECHH CHOINOBE CBETJIMHHHM JIBYH.
‘B 1o3u ciyvalt pascesHaTa YACT OT M3TBYKATC HA
eIMH CHOIl CBETJIMHA Ce ONEJBA OT pascesHara HacT
Ha ApPYT. CHOIL.
' AKO STOMHHMST ESPHB CT4Ballle B €XHOPOJHAa Cpejia
(cpena C eHAKB4 . ILTETHOCT), Ge3pasnMuUHO KakBa €
m — MBIVIa, UM, Ipax M T. H., — To npe3 chepa
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¢ rpomsBosieH pagmyc, OMMCAH OKoMO MewTBLpA Ha
B3pHBA, OT o0ups Gpolt (oTOHE, HSTHUEHE Or CcBe-
TewlaTa OGMaCT, HAMA A NPEMMEAT CAMO IOBJAHATHYE
OT cpenatd. Torasa ocnaGBaHeTo HA CBETIMHMHOTO M3-
JIPUBAHE INE CC OMPEHCNIS CAMO OT ITOTTHIAHETro.!
B pelictBuTeNmocT MsacTOTO Ma B3pMBR HAMA A
6nae 3306mkoneno or egHOpoaHR armoctepa; ofmuu-
HOBCHO KOHLCHTpANMATa HA pasceMBampTe nexHTpoDe
HaJ{ MsICTOTO HR B3DHBAR CC HAMAMRE C YBEIMUSBRNC
HAa BACOWHMHATA. -OCBER TOBR OTNOAY emMochepera &
OrpaHHYeHa OT 3EMHaTa NOBEBPXHOCT. Hac Hm mmre-
PeCyBa moBeyc OCNRGBAHCTO MR THUNCTATA CHOPIMA B
XOpH3oHTANmHR mocoxa. Hamanasamero Ea xomeexrpa-
I§sITa HA pasceHBAIMTE HEHTPOBE B NO-TUPENTE Iif@- -
+ CTOBC [aB8 BB3MOKHOCT Aa CC HANPABM H3BOALY, ¥e
PBB BCPTHKAIHA MOCOKA aTMOCHEPATA € RO-IIPOS-
Pa4Ha, OTKOJIKOTO B XOPHMSOHTAIHR. B XOpu3omTasma
OOCOKA CBET/IMHHMAT IIOTOK MNHABA NIPE3 INO-HRETHA
CPEMa, OTKOJIKOTO BBB BEPTHRAIHA, H CISAOBATENRO
rym sa cmerxa Ba pasceftBaHeTo IoBeYe, OTHOAROTO
opupobusa. OCBEH TOBA IOAEMA WACT OT JTHRIMCTNIA
CHCPIHA, KOATO USNR HA SeMATa, Ce¢ norwsam. Ilo
TAKBB HAYMH PascefiBQHCTO AOBORAR CHIIO A0 ocnab-
BaHC HA CBCTHHHHEA DOTOK. CReROBATEAHO XODHBOR-
TWIHOTO CBETIMHHO JhucHHE (KOET0 ©C PasnpOCTpa-. .
HABS BCTPAHH OT CBeTeraTa OGIACT) Ce DAMARARA 3a

! Io-yrouneno norumieIHTe QOTONK WIC MArDABAT Cpoania
B%B BLIPCHIHOCTTA HA Chepara, KOAYO B MPAX A KPSHWIATR
Ii¢ OTOABA €HCPIHATA CH BLB BER Ha, GOTOHE C NO-FORAMR
ABDKHER HA BBLIHATA. B Kpaltna cMerxa OanaTa HSALYCHR OT
MSTOUNHMKR CHCPIrEA ¢ H3NC3E OT Chepars, r. e. HAMR AR
N8 HRKAKBO ocaalpane. 008y SHARMTC/NN WRCT OF CHELAN-
HOTO MIUTHLYBAHE, KOATO Ce IYGH B OpOLECR HNY IOTTRIMHEETO,
JHE C¢ BHICTAHOBABA 38 CMCTKA NA BTOPEUHOTO NIARKBAHE
HOHE)KE HAIPCTHTE [MS0BE CA NIO-JCKH OT OKOJAHEA Eh3XYX =
CC HSQIUTAT HAIODE, OTHACANKR EHCPIHATR B rOPHHTE APMO-
cbepur nmacrose. - '
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CMeTKa Ha pasceliBaHeTO BHB BHCOUMHA M HOrAwiNA-
HCTO OT 3eMATA.
TaxaBa € HaKpPaTKO KavecTBeHaTa KApTRER HA
_OCNAGBAHETO HA CBETJIMHHOTO M3THYBANE IIPH ATOMHESA
BSDHB IIOPaJM NPEMHHABAHE Ha m:mucne npes ar-
Mmocdepara.
ITpensnn mmpem CHOMEOCT HA moa aa
€6 OLCHM KOJITUECTBCHO OociabBanerd Ha CBETMHHOTO
Jretenne oT armocdepats MpH PadsIMUHETE B CHCTOM-
HHRt ¢ MHOIO Tpyamo. PasceifBaeTo HA CBETIHAHOTO
spuenve me 6be, KAKTO Ce BIKHA, BCE O TOM-
KOBA MAJIKO, Y€ HA MPAKTHKA MOXKE Jia HE C¢ BIEME
~ mon suamanwe, ITopamu ToBa oOcnaGBaHeTo Ha JBYEC-
HHETO Ile Ce Onpefensa IrNaBiHo Or NOTHINANETO.
Kakro Beye Gemre orGeinsrsaio no-rope, MOrirkmanero
Hi CPETJIMHHNTE JIbSH B pasimusmre o0aidcrn ¢ pas-
Jymuno. Moxxe fa ce npueMe, ue NS BARuMeTa 06ieCT
HPAKTHYECKH HIMQ NorTeuisne . B sndpaucpeenrira
objlact ceé HaG)IORABAT MHOTO MBREH Ha NOrYHUEHS, .
“KOHTO CC CHSJABAT OT 030HA, DEIVICABYOKNCA H BOJ-
BuTe napy. Hak-cHnmdre NOrABINATENHN HBEOM CC
ABIDKAT Ba BOINMTE IIAPH, IOMCKE KOMMYCCTBOTG Ra
030Ha H BBIJICPOJHAA NBYOKHC BBB BB3AyXa HE €
ronamo. Kormxecrsoro Ba BOGHATE IMPH BHB Wbha-
AyXa 3aBHCH OT CBHCTOSHHETO HA aTMoctepara (BiaK-
BOCTTA), 06aue NpM OOMKHOBCHR YCHOBHA KoeHWIR- d
CHTBT HA TPONYCKAHETO € CpejHo (3a BHJIHOB ofxBar
of 0,4 MExpoHa RO 12 MHUXPOHR) HE IO-MANLK OF
0,8-—0 9, 8 KoeOHINCHTLT HR HOMILMEHC CBEF/MH~
HOTO H3THYBAHC NPH STOMHHY B3PHP HAMKE B JIOLHO -
Bpeme (MBIUN, RXLKA) ¢ CLOTBETHO He HO-TOASM OT
0,2—0,1 —1~—
KM

B scs0 BpeMe HOITBINAHCTO MA CBET/MMMOTO b~
yenue B aTmMochepaTa NPaKTHUECKH MOMKE Ba C¢ Tpe-
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HeGperne. Ilopagu: ToBa ¢ 1eN1 Ha ce Nodyum Haii-
rojiaM pajdyc Ha IOpaKeHHe OT AeMCTBHETO HA CBeT-
:JIMHHOTO H3JIbYB3aHE IPOTHBHUKBT ILE Ce CTPeMM Aa
M3M0JI3yBa aTOMHOTO OPBYKHE B [0Opa BUAMUMOCT. 3a
ToBa TPAOBA J1a Ce ABPIKHU CMETKA NP OPraHM3Hpa-
HETO HA TIPOTHBOATOMHATA 3aII[UTA.

... Hle pasriename HaKpaTKO OCIa0BaHETO Ha CBETIMH- -
HOTO JIbUEHME uype3 MacKupamu ammoBe. JluMHU 3a-
BECH Ce ITOCTaBAT 32 MacCKUpaHe Ha COOCTBEHHTE BOMCKH
- W BOGHHM OOEKTH M 3a 3aciieNsBaHe HAa OrHEBHTE
‘ TOUKM, HaOJuopaTeslHUTE NYHKTOBe M GOHHWA pen Ha
nporuBHUKA. KakTo € M3BECTHO, MACKMpPAIIMTE HMHHK
38BECH NIPEJCTABJBIBAT IUTBTHA MBIJIA, KOATO ce 006-
pasyBa B armocdepara mpH ymorpefaTa Ha Taka Ha-
peueHHMTe MMMHEM Beuiectsa. Ilo Bpeme Ha aToMeH
B3pPUB MacCKHpaIINTe AUMOBE, KAaKTO H €CTeCTBEHHTE
MBIV, Iie ocialBaT CBET/IMHHOTO JThbueHue. B m3-
,BECTHM TIDaBMIIM KOoe(MIMEHTHT Ha ocCjJabBaHeTO HA
. ,CBETJIMHATAa € IIPaBO IIPONOPIMOHANICH HA TeIvioBHATa
KOHIICHTPAllA HAa /[HMa, MEpEHa B M2[4 WM B 2[sd.
AGcomoTHaTa CTOMHOCT HA KoeduiueHTa HA ociab-

:BAHETO 32 TECEH YCHOpPEe[eH CHON CBETJIHHA IIPH MacKH-

’

panm JMMOBE € NPHGIMIHTEIIHO 0,4:-—0,04% 284

e v400—-40£u—1. Or Te3u nudpu ce Bn;x_na, -ge Koedu-

JHHEHTBT Ha OCJIaGBaHETO IIPH JIHMMHHTE 3aBECH € JOCTA
TQIAM M . CHOTBETCTBYBa Ha OCNabBaHETO B ILTBTHH
- €CTECTBEHH MBIJVIM 32 TECEH CHON JTBYH,

.. KonmyecrBoTO0 NOrpjHATA CBETJIMHA OT OOINaTa- 3a-
ryba Ha CBEIJIMHHATAa €HEprus Hopagd pascelBaHETO
¥ INOrJIBUIAHCTO 3aBHCH OT pPa3MEPHTE Ha  JUMHHTE
‘YacTHIM, ABJDKMHATA HA UBETJIMHHATA BBJIHA M Cpel-
"HAS ‘38 BCAYKH: HaCTHIM - KOeDUIMEHT Ha - TIPEYYIIBaHe
Ha ' CBETJAMHATA, . -+ . -: - R Cre e
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3a HeolBeTeHH AHMOBE IOLTHIZHETO BE3M32 HA
10 o 30 % or obwara 3ary6a Ha CBETJMHHA = €Hep-
rus .BCJEACTBHME HA pasceiiBaHeTo M IIOIIBIIAHETO,
a B uepHUTE MIU¥MOBE TO XOCTHra JO 80 9%. Ot us-
JTOJKEHOTO MOXKE Ja CE SaKJIOuUM, Ye aKO C¢ IOCTaBH.
AMMHA 3aBeCa, MOpa3ABalOTO neficTBHe HA. CBETJIMH- -
HOTO M3JTbYBaHE MOYKE 'B/ H3BECTHAa CTENEH  Aa Ce
ocnaba.

6. CBETJINHHH KMIIYJ'[Cﬁ, INPECMETHATH
N C BKJIIOYBAHE HA OCJIABBAHETO HA
CBETJIMHHOTO JIBYEHHE OT ATMOC®EPATA

_Cera Beue pasriojiaraMe C [aHHM 32 ONCHABAHE Ha
CBeTJIMHHMTE MMIYJICH Ha PpasjMuHM PpasCTOAHUA OT
[eHTHpa HA B3pUBa NpH Ppa3iM4Hu CHCTOAHUA Ha
aTmoctepara. .
3a BB3AYyIEH B3pUB (BHCOYMHA HA B3pHUBA
H =600 x) na aromHa GomGa C TPOTHJIOB €KBUBAJICHT
20 000 ToHa CTOMHOCTHTE Ha CBETJIMHHUTC HMITYJICH,
H3UMCIIeHn 1o ¢popMyJIaTa, JajicHa B IPEAUIYIINA napa-
rpad 5, ca mpuBeficHH Ha ¢ur. 32. Ha tasu ¢urypa j
1O XOpHIOHTAJIHAaTa OC Ca HAHECEHHTE B KHJIOMETDH
pA3CTOAHMATA OT ENMIEHTHpa' HA ATOMHHA B3pHB, a
N0 BEPTHKaJHATa OC — CTOHHOCTHTE HA CBETJIMHHHATE
HMITYICK B Kaa[cmd. )
BcAka KpUBa € H3UHCIIEHA 33 OHPEACICH Koedu-
mouewt Ha ociaGeaHe k (xoeduuueHT HA TIpo3pad-
HOCT 1) T
Or pasriexmaneto Ha Kpupmte (dur. 32) cnened,
we KOJKOTO € IO-MJKa MpO3pavHOCTTa Ha armocte- .

1 3g BBIAYIMHUA B3PUB CBEIIHHHATE HMIYJICH HA pas-
JIAYHYU PA3CTOSHHUA OT CIMICHTHPA Ha B3pHBa MOXE M3 6bnar
ompenc/ieHH no ¢opmynata, AafCHA B naparpad 5, aKO BMECTO
R mocraBuM || R3+ H? , Kbjlet0 Re € pasCTOSHHETO OT eiH-
NeHTHPE Ha B3pHBay & H — BHCOYMHATA HA BSpEBa:- T
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paTa, TONKOBA € NMO-MAJIKA 32 CJHO M CBHINO PAI3CTD-
FHpe CTOMHOCTTA Ha cBeTmMHHEA mMnyic. Hanpmmep
Ha pascromame 1,5 x4 OT ecuEnEHTHPR Ba aTOMHMA
BSpHB, aK0 MpHeMeM, ve HAMA ocnalBane Ha cBer-
JIMHHATA CHCPIHA B arMocdepaTa, CBETVMHHMAT HM--
nyac ¢ pased Ha 30 xaa/ca®. 3a chmioTO pascrosEme

wo | ) N

a3

% pIATVES
it
8 'n 7 =\:$,%_+—1

] Pascrnosnae om emuenmapa wa hspoba & wm
®us, 32, VameHCHHC Ha CBETMEHNMTS MMOYICH NpH  H3MEHE-
HH¢ HR PasCTOSHHCTO OT CNHMICHTLPA HA B3PHBA 38 PAINIHWHH-
crofigocTH Ha KoehMHMeHTA Ha OCnaGBAHC HR CBCTAMEHOTO

- RAWYUCRHC IPH BSPHB HA ATOMHS Gomba c cxBUBaneHT -
20 000 ToRa TpPOTHX

fip# KooduIEEHT HA ociaBamero k=-0,2;(% (Koedu-
IHCHT BB BPOSIYEKAHETO v 0,82) CHETTMUHUAT BMIYIC
150 ’
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¢ papex Ha 15 xas/ca®, a npm xoedurment Ha ociaG-
BaHe k=2 -;l; (xoedMIMCHT Ha IPOMyCKaHeTo Tax0,13)
CBCTIRHHAT HMRYAC ¢ pabeH camo Ha 1 xas/ca®.

- He ¢ TpyAHo ha ¢¢ BHAHW, U¢ KATO IOpa3ABaI
" GaKTOp CBETIAHHOTO H3THUBAHE IPH &TOMHAS B3PHUB
3ABHCH OT CHCTOSHMETO Ha aTrmochepara B MOMEHTa
ua B3puBa. IIpH onpexeneHo CBCTOAHME HA &TMOC-
depara (TbCTR MBLNA, ABXKK, CHEIOBAJIEHK) CBETIIMH~
HOTO HMAUTHUBAHE- IIC. HAHACH NOPAYKEHHE HA TO-MAJIKH
PpascrofHus, OTKOMKOTO Mpr XyGaso Bpeme. Tasu e
0cOGEHOCTTR HA CBCTVIMHHOTO H3/TBYBAHE KaTo IO-

. passsam GaxTOp B CPABHEHHE C XPYTHTC NOPA3fABAIH
daxropu (yAspEaTa BB/IHA, NPOHAKBALIATA PAJMALHS
A PaJMOAKTHBHOTO 3apasfBaHE HA MECTHOCTTA) IIpH
aTOMHHA BspuB. OOpaTHO, PaJHOAKTHBHOTO Sapass-
BAHC HA MECTHOCTI2 IPH BBLIAYIUCH aTOMCH B3pDHB
™MoKe Ra OBj1e SHAUHTEIHO YBENHMUEHO B MBIa, XBIKK
1 caeroBanexx. Ho me TpaGBa chmio fa ce 3abpass
H TOBA, Y& B MHOro Xy6aBO BpeMC HA OTKPHTa MECT-
HOCT TpH BB3AyIUEH BSpHWB Ha artoMHa GomGa c Tpo-
manoB exsuBarenr 20 000 ToHa yaapHaTa BBJHA H
NpOHAKBAIATA pajHamust JedcTBYBaT BBPXY XOpaTa
Ha pascrosame o 2000 4 OT enMIEHTHP2 Ha B3pHBA.
ITon AeHCTBHETO HA CBETIHHHOTO H3IBUBAHE MOXKE
na Obaer maHectHw OGrADSHWS HO OTKPHTH WaCTH Ha
TAIOTO HA pascrosmme N0 4000, 4.

®opma ma cseraHEEER mMmyxc. ITo-rope mo-
counxme CTOMHOCITA Ha CBCTIMHHHTE HMOYJICH, T. €.
KOJIAUECTBOTO €HEprus, najfama BBpXy 1 ca? or
. MOBBPXHOCTTa HA TAJIOTO (KOraTo Ts € MEepHeHwKY-
ASPHS BA NAFALIMTE IHUR) 33 RAJOTO BPEME, IPE3 KOETO'
ormesoro KBaGo ceern. Ha npaxrExa IoEAKora €
poTpeGxo X3 Co 3HAC C KAKBR CHRA MJBA CHEPIUATA
B MARXCHA TOUKA HR MAACHO PRICTOSHMS OT - IEHTHPA
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Ha B3DHMBa (MHTEHSUTET MJIH .CHJI2 HA OCBETJIHHETO).'
‘ToBa He e TPymHO 2’ Ceé HM3UMCIM BB3 OCHOBA HA
KpMBaTa, npuseqeHa Ha ¢ur. 28, m dopmymara 3d
ONpEASNIAHE CTOMHOCTTA HA - CBETVIMHHMA HMIIYJIC. - 3a-
BHCHMOCTTd HAa CWJIATA HA OCBETJICHHETO OT _BPEMETO
+ Ha Pa3CTOSIHME 2 K4 OT HEHTHPA HA -ATOMHMS B3DUB

a0

i \/rl(a(J‘
N ANHENNE
‘JH )\\\\ i I

| SSs—

%2 04 Q5 6 40 12 14 16
Bpews 6 cen - .

" Unmensumem na octemaenveno § majcu*cex.

Puz. 33. Popma HA CBCTIIMHHWA HMITYNC HA PAS-
CTosTHME 2 KM OT IICHTHPAa HA B3DHUBA 338 [JBE Chb-
CTOAHAA Ha aTMOCdepaTa, KOMTO Ceé XapaKrepm-
supar ¢ KoepuUMEHTH Ha ocnaGbame
k=0 m k=021
. U KM

* (dopmara Ha mmmysnca) .3a [BE - CHCTOAHHA. HA ‘BTMOS,
cohepara e noxasama Ha ¢HE. 33::OueBmgEO MIOmTA,
OrpaHKYEHA OT BCAKA KEMBA M “XOPHSOHTAJIHATA .OC,.-
7iaBa roJIEMHMHATA Ha  CBCTJIMHHHMS HMITYJC HA  Ja/CHO.
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pa3CTOAHHE OT IEHThpa HAa B3pHUBA H NPH JFaNEHO
ChCTOSIHME Ha armocdepara. .

7. TOJJEMHHA HA CBETJIHHHHSI HMIIYJIC
B 3ABHCHMOCT OT KAJINELPA HA ATOMHATA
(BOIOPOJTHATA) EOMEA :

TonemMunuTe HA CBET/IMHHHTE MMIYJICH, YKasaHM B
npemuayIusa naparpad, ce oTHacAT 3a aTomHM Gombu C
TporwioB exBuBaseHT 20 000 ToHa. 3a aromnrm GomOu
C JpyTM TPOTWJIOBH €KBHBAJIEHTH CTOHHOCTHTE Ha CBET-
JIMHHUTE MMITYJICHK HA Pa3JIMYHN Ppa3CTOSHUA OT IfcH-
Thpa Ha B3pHBA MOXKe Ja C€ H3UHCIAT IO CHINHA .
HauMH, KaKTO B maparpad 6, ako € H3BECTHO KOJH-
YECTBOTO CBETJIMHHA €HEprus, KOATO H3JbYBA OrHe-
HOTO KBJIGO Npe3 IAJOTO BpeME HA CBETEHETO MY, HJIH
KO € H3BECTHO IIBJIHOTO KOJMYeCTBO eHeprus, KOEeTo
ce OTHENA NP B3PUBA, K YacTTa OT €HEPTUATA, KOATO
ce oraena BB ¢opmMa Ha CBeNIMHHO JrbueHme. Jla
ROIYCHEM, 4e YacTTa OT €HEPrHATa, KOATO CE OTAEIL
BB (GOpMAa Ha CBETJIMHHO JTbUCHHE, HE S3aBHCH OT
kamOBppa Ha aromuara Gomb2a H e paBHAa Ha eXHA
TpeTa OT ITBJIHATA EHEPrus, KOATO Ce OTAEA TpPH
p3puBa. ToraBa 3a aromna Gom0a C KaKBBTO M Ja €
TPOTHJIOB €KBHMBAJIEHT KOJIMUECTBOTO €HEPIHsA, KOATO
ce M3mMycKa BBB (popMa Ha CBETJMHHO JIhYEHHE, IIE
6be PaBHO HA KOJNMYECTBOTO CBETJIMHHA €HEpPrus,
orAeaa Ce NpM B3puBa Ha aromHa Gomba ¢ Tpo-
TIWIOB ekBHBajeHT 20 000 ToHa, YMHOXKEHO IIO OTHO-
IICHHETO HA TPOTUJIOBHTE EKBHBAJICHTH.

Hanpumep 3a atomua GomGa c exsmsanent 40 000
TOHA TPOTHJ KOJIMYECTBOTO EHEPI'Hs, KOETO Ce OTAEIA
BBB (opMa Ha CBETIMHHA eHeprusa, me Gbae pasHO

ma - 7,101, 20000

e == ]. 12 ¥
) 20000 14.10%%xqa4., -2 s—aa'mMHa 6QM§a
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-,

¢ tpotwios expusBaieH 100 000 Tona BBB dopma Ha
100 000

' 18 - T o
CBETJIHHHA €HEprus e ce orhensar 7.1013, 20000

=3,5.10"% xaau.

IIpm BopmopoxmuTe Gombu TPOTUJIOBHAT CKBHBAJICHT
€ SHAYMTEHO ' IIO-TOJIAM, OTKOJKOTO IpH AaTOMHMTE
6om6H, HO He ¢ M3BeCTHa YacTTa OT C€HEPruUATa, KOs-
TO Ce OTACIA BBB (opMa Ha CBETIIMHHO JIBUYCHHE.
Axo nmomycHem, ye Ts ¢ paBHAa CHINO HA 1/, OT MBI~
HaTa CHEprusa, 3a BONOpOAHAa GoMGa C TPOTHNOB €K~
BUBAaJICHT 2 MHJHOHA TOHA BBB dopma Ba cBernMHHA

2000000---7,0.10 ixaa.

20000
wm 100 netH HdoBeue, oTKONKOTO 3a aTomHa Gomba
¢ TpoTriioB exBuBaieHT 20 000 TOHA.

Cera, Karo 3HacM. KOJJMUECTBOTO €HEPrHs, KOETO ce
OTAeNA BEB (OpMAa HA CBETVIMHHO JIBUCHHE, JIECHO €
no janeHata B naparpad 6 ¢opmyna ga e HSUHCHAT
3a yxasaHHTe KayMOGpH CTOMHOCTHTE HA CBCTJIMHHMTC
HMITYJICH Ha DasJIMuHM pasCTOAHMA OT LEHTHpa MM
CNMICHTHPA HA QTOMHHS B3PUB 38 KaKBOTO ¥ O3 €
CBCTOAHME Ha armocdepara. 3a npumep B TabiMIara Ha
CTp. 155 ca npuBeNeHH CBETTMEHUTE HMIYJICH Ha pas-
JIYHY Pa3CTOSHUA OT INCHTHPa Ha Bh3AyUIHAA B3PS 38
IBa Kanubepa aToMEM GomMOH C TPOTHIIOBY EKBUBAIEHTR
20 000 = 100 Q00 Toma. Mmmyncure ca M3YHCJICHH 33
TPH CBCTOSHHMS Ha aTMocdepara, KOMTQ CE€ OUmPEIEIIAT
or Kkoebmmuenture Ha ociaabpane k=0, £=0,08 -
(v=0,92) u k=0,2 (t==0,82).

Ilpn Haf3eMeH aTOMEH B3PHUB CBETIMHHUTE umuym
MOXKe Aa OBAAT HAKOIKO MBTH MO-MAJIKH, QTKOJKOTO
IPM BB3AYIUEH B3PHUB, IIOHEXKE 4YaCT OT CBETIMHHOTO
JHYCHHE OTHBA 32 PasTONSIBAHE Ha MOYBaTa, a Apyra
UACT CC MO OT NpaXa, BIUCHAT OT YNAPHATY
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Aromns Gomba c Tpo- | . Atomma GowSa ¢ Tpo-
. _— THJIOB SKRMBARCHT THAOD EKBHBAJIHT
Pascroname or mem- |° 20000 roms 100 000 Toma
" THPA HE BIDHRS -
- - BKS
k=0 | A=0,08) #v0,2| A=0 |A=0,08/ Am0,2
1 550 | 53,0 | 47,0 i280,0 | 260,0 240,0
2 140 | 12,0 9,6 | 70,0 61,0/ 49,0
3- 6,2 4,8 3,5 | 31,0 2501 18,0
4 35 2,6 1,6 | 17,2 13,0 83
5 2,2 1,5 - | 11,0 76! 43
6 — -— _— 1,7 491 25
7 —_— —_— — 57 33| 15
8 — | = = | 43| 24| =
9 — = =13 ==
10 - —_ — 28 —_ | -
11 - | =] =123 =] =
o 12 — -_— ) — 19 — —

3a eNHO M CHINO pascTOfHME, HO 33 JpYTH Ka-
mbpn arommn  Gombu CBETJIHHHMTE MMITYJICH MOYKe.
A3 CC ONpPEASILAT MO CJICKHMS HaumH. B®3 ochoma Ha’
¢dopmynara 3a m3uMCNSABaHE HA CBET/IMHHAA HMITyJIC,
Aanena B naparpad 6 3a OTHOIICHHETO HA CBET/IMH-
HATE HMOYINCH HA €AHO ‘M CBHIIO PasCTosiHuEe TipH
B3pHB Ha fBe GoMOM ¢ pasnmumm Kamubpu, moxy-
yaBame

U, %E"mn
U E'gea |
RBACTO E''yon ¥ E'yon — eHeprus Ha CBETJIMHHOTO H3-
e JBYBAHE CHOTBETHO 33 B3PH-
'BOBETC HA IILPBATa M BTOpATA

atomHa GomGa; '
) s H ¥, — CPeJHH DajMyCH HA OIHEHWTE
- ’ . . . Kbpafa npe B3pHBOReTe HA
Tean Gombu. o

e—k ( f|—r,),
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Karo 3HaéM rojieMMHATa Ha CBETJIMHHHS HMITYJIC Ha
J4/IeH0 PasCTOSHUE 33 e[MHMA KammObp aromHa Gom-
6a (manpumep 3a aToMHa OomGa C TPOTHIOB €KBH-
panent 20 000 ToHa), MOXMKe Ja HaMepHM CTOHHOCTTA
Ha CBETJIMHHHSI HMIIYJIC HAa CBIIOTO PpAa3CTOSHHE 33
Apyrusa Kamub6sp (C APYr TPOTHJIOB CKBHBAJICHT).

B®3 ocHOBa Ha Ka3aHOTO, MOXKE Ja HAllHIICM:

e—k (rs—n, )-

’ .

Vmaliku npenBufl, Ue KOJHYECTBOTO €HEPrus IpH
aTOMHHS B3PHB, OTAEJIEHO BBB (HOpMA HA CBETJIMHHO
JTbUEHHE, € MPOMOPLHMOHAIHO Ha TPOTWIOBHS €KBH-
BQJICHT ¢, B -INOCJIEAHOTO pPaBEHCTBO MOXKe JAa 3a-
mecTuM E''ysn B E'yan CBOTBETHO C ¢3 M ¢y, KBAECTO
gs ¥ ¢y -C2 TPOTIJIOBHTE CKEMBAJICHTH HA [(BETE aTOM-
HH GomOm. , ) _

TIpu moGpu METeOpONOrMYHHM YCJIOBHS 32 AaTOMHH.
6omOu, umMuTO CBeTew o0IacTH HE Ce pasiuuaBar
MHOIO IO pasMEpH, MHOXKHTENAT ¢—*("—) e GIMIBK
[0 emuHMIara. IlopagM TOBa IIOCJIEHMAT H3pa3s 32
onpefesiAHE Ha CBETJIMHHHA MMIYJIC MOXKE A3 Ce Impef- -
CTaBH TPUGIM3UTEIHO MO CICHHHUA HAYMH:

Ug= Ul % .

- Ille mOKaKEM M3NON3YBAHETO HA Tasum (opMmyJa C
npamep. Jla AomycHem, ue CBHCTOSHHETO Ha aTmocde-.
paTa ce XapgKTepH3Hpa C Koe(MIMEHT Ha ociaGBane

k=0,1 x_l.u Torapa 3a aromHa Gom6a C TPOTWIOB
eKBHUBJIEHT ¢;=20 000 ToHa (ry=150 ) =na pa3-
cTosHHMe 2 kM OT IeHTbpa Ha B3pHBa CBCTJIHH-
HMAT uMIOyJc Ine GbAae paBeH NPHOIM3HTENHO HA
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U,=14 xaa[cu®. KakBa croffHOCT 1i¢ uMa CBeTshiH-
paar umnysic U, Ha CHIIOTO PasCTOAHHE MPH B3PHB Ha
aromHa Gomba C TPOTWIOB eKBHBaJeHT ¢g= 100 000
TOHA? .

3 .
100 000
1 ——2'0—60‘0"=150. l,71~250 M, -
e 0,99,
Bs3 0CHO§3 HA TocJIeqHaTa q)opMme nomamez

100 000
720 000

Ug—-—‘ 14.

8. TOJIEMHHA HA CBET/IMHHHS HMOVJIC
B OBJJAYHO BPEME

=70 Kasfcms.

. ITo-rope Geme xasanod, ue NpH MBIJA, ABXKA, CHE-
FOBQJIEX M T. H. CBETIMHHHUTE HMMIIYJICH MOXKE ga
6BaT MO-MAJIKH, OTKOJKOTO mpu XybGaBo Bpeme, Io-
pam ocnafBaHeTO HA CBETIMHHOTO JibdyeHHe. CBBBp-
1LIEHO ApPYro MOXke Ja OBAC IOJIOYKEHHETO NPH B3DUB
'Ha aToMHa Oom0a B-o0Gmauxo Bpeme. Jla cu mpea-
CraBHM, Y€ HA MaJIKa BHCOYMHA Ha[ 3eMATa ca ce
ofpasyBa/d IUTBTHHM OOJanu ¥ ue aTOMHMAT BSpHB €
CTaHa1 MeXAy 3eMsra um obnapure. B Tosm ciyyaii
- CBeTJIMHHMTE HMIIYJICH, IIOJIyYeHM HAa PasjMyHH pas-
CTOSHUSA OT ENHMIEHTHPa Ha B3puBa, me OBgar mo-
rojieMu B CP4BHEHHE CBC CBCTIMHHHMTE HMIIYJICH, IO-
syueHn npu GesoGiaauno Bpeme. Ha xaxBo ce JXBIDKH
yBeJIMUaBaHETO Ha CBETIMHHMTE MMmyncu? IIpwau- .
HaTa Ce CHCTOM, B TOB4, Y€ CBETIMHHHTE H3JIBUKH,
KOMTO OTHEHOTO KBJIGO M3Iycka Harope, ¢¢ OTpasssar
OT4acTH oT o6iaIuTe U ce BPHINgT Ha 3emaATa (dur. 34).
- 3a yBeJIAUaBaHe Ha CBETIHHHUS HMITYJIC OCBEH TOBa
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CIIOMarar H CBELIMHHHTE HUTHYKH, KOMTO OrHEHOTO
KBJ160 M3MycKa MO IIOCOKA HA 3eMsara. Karo mamar Ba
~ 3emMATa, JBYATE. OTYACTH CE OTpa3fABaT, OTHBAT KBM
obianuTe, OTPa3ABAT CE M OT TAX H OTHOBO C€ BPBINAT
Ha 3emAra. 3a JaicHO Pa3CTOSHHE OT EIHMIEHTHPa Ha
B3pHBA YBEJHMYaBaHETO HA CBETJIMHAWSI MMIOYJIC B

Quz. 34. Cxema sa OTpasABaHE H& CBETIMEHOTO HINTBUBAHE
‘ OT oGnarure

ofrayHO BpeMe SaBHCH OT MHOTO NPHYHHY — OT BHCO-
yuHara Ha oOnanurTe HAM 3eMHATA ITOBBPXHOCT, OT

neGemasate Ha ofranATe, OT OTPA3HTE/IHATA CIFOCOGHOCT

Ha SEMHATA NOKPHBKA ¥ T. H.

NeéGermmmara Ha ofnaxa onpeaeiss cnocoGHOCTTA. My
Jla OTpasABa CBETIMHAOTO Jrbuenmue. Kounxoro e mo-
nebenm of6naKk®T, TOJMKOBa Mo-rojiama me Gwjae orpa-
3€HATA YACT OT CBETJIMHHATA CHEPIHA, KOATO Iaga
BBPXY HETO. .

IMpuGmrsuresnHaTa 3aBHCHMOCT MEXKIY OTpaseHaTa
9acT OT CBETJIHHHOTO JIbYeHHMe W pelenmaara ma of-
NanETe, M3pASeHa B IPOICHTH, € NoKasaHa Ha ¢wur. 35..
Or xpmBara, KOATO H3pasgBa TA3H SABHCHMOCT, CC
BIDKAA, We Beué npy aebeymua na obsagare 700—800 4

.. - me ce orpasar npuGmuswrenno 75-—809, or ceer-
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Muioto NBbueHMe, Hajamio BBHPXy ofnauare. Cpen-
HEAT KOChHITECHT Ha OTPQOYKEHHETO, HSYACIICH C.B3C-
MaHe NPERBHX DPasNpPOCTPaRHEHOCTTa Ha obnamure C

a dopma ® passmuHa nebesmma, PHINM3A HA
oxon10 50~55%,. Cepoparenno B 00/189HO BpeMe BB3-

y,

/

W
7

ﬂefmnuab‘xmln
' BEENEER

0 20 0 40 50 60 70 ‘&

Koeuyuenm wa ompaacenuemo § %
2a nacAoeny obaagu

Quz. 35. 3aBHCHMOCT MEXKY OTPAsC¢HHTC CBET-
JIMHEHE H3THUKA H AeOesuHaTa HA o6nanmre

HUKBaT JOIBHIHHTEHM H3MCKBAHWA CHPAMO NPOTHBO-
QTOMHUTE 3alUTHE CHOPBHKECHMA.

B pcliCTBHTENHOCT XOpaTa MOXe Xa mnoaydar 06-
FepAHMA OT CBETJIMHHH M3THYKH, OTpas’eHd oT 96.113—
OMTe, B KOTATO CC HAMHPAT B OKONM OTKPHT THI
(ToBa ce BIXKA OT ¢ur. 34), HesaBHCHMO 4e Ule
6paaT 3alUTEHH OT MPEKHTE CBETIMHHA JIBUH.

Hsaxon npecmsTaHus AaBaT BB3MOXKHOCT Aa C¢ Ha-
HpaBH 3aKJIIOYEHHMETO, U¢ KOTaTo ofalTe ¥ 3eMHaTa
NOKPHBKA (HATp. NIPH CHSX') OTPa3sABAT OKOJIO 75—80%
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OT Mafaluara BHPXY TAX CBeMMHHA eHépIHs, fosé-
MVHATa HA CBETJIMHHHMS HMIIYJIC Ha M3BECTHH Pa3cTo-
SIHMA OT CNMHUEHTHPA HA B3PHBA (NPH OTHOIIEHHE Ha
BHCOUMHATAa Ha oONmanuTe HaX 3eMHATA IIOBBHPXHOCT
KBM DasCTOSHHETO OT eNHIECHTEPa Ha B3puga 0,5—1,0)
MOXK€ N1a JOCTHIHE 32 CMETKa Camo Ha OTpa3cHaTa OT
ofauuTe B 3eMATa YACT OT CBETIMHHOTO JIBUEHHE IO
IOJIOBMHATA OT rOJIEMHHATA HA CBETJMHHHUSA HMHYJIC,
CB3aJICH OT NPEKHUTE CBETJMHHHM JIHYH, MBI He-
MOCPEICTBEHO OT OrHEHOTO KBJIGO.

ToBa ofcrosiTencrBo Tpsa6Ba na ce uMma TIpeaBHA,
IPH OpraHU3MpaHe Ha IIPOTHBOSTOMHATA 3all[HTA.

CilefoBaTeHO KAKTO CHOPEBIKEHMATA NPOTHB yIap-
HaTa BBJIHA, MPOHMKBAIATA PAJHAINA H 3apa3ABAHETO
C PaJMOaKTHBHM BEINECTB4, TAKA H CHOPBIKEHHATA
HPOTHB CBETIMHHOTO M3TBYBAHE IIPH ATOMHHS B3pHUB
TpsGBa [a Ce NPaBAT MOKPHTH. 'Heobxogumo e B Tpan-
IenTe /ia ce NPaBAT NMOKPUTH YYacTBIH. '
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FIIABAV

IIOPA3ABAIIO NENCTBHE
HA CBETJIMHHHOTO H3JIBYBAHE
IPH ATOMHHUSA B3PHB.
H 3AINTHA MEPKH IIPOTHB HEI'O

Cpermnnara emdprus U (csermmnnm AMIYJIC),
KOATO Iajia BBPXY [AaACHO TAJIO NpH H3TBYBaHE OT

OrHEHOTO , OTYa-
CTH Ce OTpa3fiBa oT Ho-
BBPXHOCTTa Ha TAJIOTO,
OTYAaCTH C¢ NOrIhIA OT
HETO H OTYACTH IIPEMHHA-
Ba& IIpe3 Hero, aKko € Ipo-
3pagHo. CxeMaTHuHO pa3-
IPEeACJICHUETO Ha CBET/INH-
HaTA EHEPrusA, KOATO ma-
A2 BBPXY TAJIOTO, € IIo-
Kasano Ha ¢ur. 36.

Ha ¢urypara ca 0603-
HavueHH C pebena CTpenka
CBeTJMHHaTa eHeprus U,
KOATO NHaja BBPXy TA-
JI0TO; € BEJIHOOGpasHa M-
Huf 1 — noreimarara oT

l\//

Puz. 36. Cxema 3a pasmpe-
ACJICHHC Ha CBETIMHHATA
CHEPIHA (CBCTAMHHMA HM~
IyJIC), Najallia BLPXY TANOTO:
1 — norwbnmara or ranoro ; 2—or-

DAseHa ; 3 — mpemmHANR npes R

JI0TO

TANOTO eHeprust Uy; CbC CTpefiKa 2-—OTpa3eHaTa 4acT OT
cBeTsMHEATa eHeprys U,; ChC CTpenka 3 —— npemu-
HaJIaTa mpes Tasoro eneprus U,. CortacHo Ka3aHoTO,
JIECHO € Na CBCTaBUM pPaBeHCTBOTO U=U,+ U+ U,.

B OkxpmxaBamara HH chranonxa TOBEYETO OT TEJIaTa

11 Caerammuo wsmuamane npn aromuun nspus . ¥61

|
—r

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5

(c mawshoteime Ba CIBKIIOTO) Ca MOUTH HEmpospavii
(Us=0). Ilopagm TOBa MOXXE Ja CC KaKe, ue €hHa
yacT OT NajallaTa BBEPXY TsUJIOTO CBET/IMHHA CHEPrus
ce OTpasfBa OT HEro, a APYra 4acT ce NOriaia, T. €.
U=U,+ U,. Hac Hn WHTepecyBa TasH 4acT OT maja-
mara BBPXY TAJIOTO . CBCT/IMHHA CHEPrus, KOATO ce
norThIna O Hero. KaTo NOrbiHE EHEprusTa, TSAJIOTO
ce HarpsBa. B 3aBHCHMMOCT OT TeMmmeparypara Ha Ha-
_ IpsBaHeTO Ce NPHYMHABA NO-CIA60 HIH NO-CHIIHO
NOpWKEHEE — OBBIVIABAHE, - BBIIUIAMCHABAHE, pas-
TansHe Ha MatepHamure wm obrapsme. Ile paarie-
Jame Hali-HAUpPER KAKB3 YACT OT NAJAINATA CBCTJIMHHA
€HEPrEA Ce HOMTHING OT TAJIOTO. :

1. HOXJIBITAHE HA CBETJ/IHHHATA EHEPTHS
' OT PA3JIHYHHUTE TRJA R

Ilpu enma m Chilla majamia CBET/IMHHA eneprust (¢
¢MH M CHIY CBETIHHEH HMIYIC) PAIAHMTC Tela
NOTJTHINAT PasiMYHO KOJIAYECTBO OT ‘HEd. Hanpamep
TANO C THMHA NIOBBPXHOCT HOITHIIA 3HAYHTEIIHO IO~
peue CBETJIMHHA CHEPIHA, OTKOJKOTO 1amo ¢ Gsum
noBBPXHOCT. Tesu cBOMCTBA HA TejlaTa CE MINON3yBarT .
IIMPOKO B JKUBOTA — GeJH JIETHH KOCTIOMH, G LBAT -
HEa XIagWIHWTC BaroHH, GellH IECTEPHH B APYIH onBe-
TeEn B GHJI0 CHOPBIKEHHA CC  M3MOJI3YBAT, KOTraTo
TpAGBa 4 CC HAMATM HATPABAHCTO HA TEJaTa OT CIBH-
neto. 3a XapaKTEPHCTHKA HA IOMJTBIIATEHATE B OTpa~
JKaTe/HaTa COOocoGHOCT Ha TejaTa OOMKHOBEHO Ct H3-
noJjisyBar KoebHIMEHTHTe Ha MOr'THIIGHETO M OTParKe~
HHETO, KOMTO ce 0003Ha4YABAaT CHLOTBETHO C K; 1 K,.
Te ce nomyaasar or paserctBoro U= U,+ U,
KaTo JUICHATA ¥ JIIBAaTAa My uacr ce paspenar Ha U.

Torasa ‘

‘ _ Uy, Us
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Koedmpmerribr Ha riorsismanero Ky = % € 9HCIICHO

paBeH HA OTHOIICHHETO HR NOBJRIATATA OT TAJIOTO
CBCTVIMHHA €HCPIHA KbM CBCT/IMHHATA €HEprus, maj-
Hama BEPXY Hero. KoebummeHTET Ha morysinaHero e
HHCJI0, KOCTO NMOK23Ba KAKBA YACT OT CBET/IHHHHS HM-
'MIyJC MOTJIBINA JAZEHO THAJIO. .

KoepmmuenTsr HR OTpa)KeHHETO K,é% e umc-
JIEHO PaBeH HA OTHONICHHETO HA drrpdaenam OT TAJIOTO
CBETJIMHHA €HEPTrHA KbM CBET/IMHHATA CHEpIHA, Iajalla
BBPXy Hero. KoedmimpeHTHT Ha OTPOKEHHETO € YHCIIO,
KOCTO NMOKa3Ba KAKBA Y4CT OT CBETVIMHHAA MMIIYJIC
oTpasasa . fafcHo Tano. KoedmnmuenTure Ha norrema-
HETO H OTPAYKCHMETO, KAKTO C& BIDKMAA OT - ONpejete-
HMETO MM, Ca BHHAIM MNO-majiku oT emunmna. OGaue
CyMaTa MM 32 HEOPO3PavyHO TsJIO CBIVIACHO 3aKOHA
Sa 3anasBaHe HA CHEPrHATA € paBHA HA CJUHHNA:
K;+K,=1. ToBa sHaumM, ye aKO € H3BECTCH €qUH
OT TAX 32 JAafCHO TAJIO, RPYTHAT CC HaMMpa, KaTo H3-
BECTHHMAT CC H3Bag® OoT eguumna. Hampumep Gsnara
XapTHA HMa KoedumuenT Ha orpaxenuero K;=0,80 n
KoedumuerTr HA morThmanero K;=1 -0,80=0,20.
Yecro koedumueHTHIE HR NOLTBHIIAHETO H OTP@KE-
HHETO Ce M3pasaBar B npomeHrn. CuenosaresiHo Gs-
NaTa xaptus norireina 209, OT CBETJIMHHATA €HEprud, -
KOATO majga BbpXy Hesd. IlormemarenHara criocobHocT
HA TSUIOTO 3aBHCH HE CaMO OT IJBETa MY, HO H OT
CBCTOSHMETO HA NOBBPXHOCTTa My. Hampmmep rpama-
BaT2 MOBBPXHOCT MIOIVTHINA NOBEYE CBET/IMHHA CHEPrusd,
OTKOJIKOTO IJIaKaTa HJIM MOJIMPAHATA, BAWKHATA IO-
BBPXHOCT NOITHINA NOBeYe OT CyxaTs M T. H. Ho
KOChMIMEHTET HA IOTTBIJAHETO 3aBHCH JO TrOJIAMA
CTefleH M OT CECTABA HA MARANIATA CBCT/IMHHA CHEPIHA,
T. €. OT ABDKUHATA HA CBCT/IHHHATR BBHIHA.
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Mmoro mmTepecHo e ja Ce mpPocieRH- Kak Ce u3-
MeHs Koe(pMIIHEHTHT Ha NMOrTBIIAHETO 34 YOBEIIKATa
KO8 B 3aBHCHMOCT OT AB/DKMHATa2 Ha CBETJIMHHATA
BBaHa. Tasnm 3aBHCHMOCT € IOKasaHa Ha ¢ur. 37
3a cpefieH ciydvaif. )

Ha rpadmuxa mo XOpH3OHTajJHAaTA OC € HaHECeHa
IBLDKAHATA HA CBET/IMHHATA BBJIHA B MHKDOHHM, a IO

-~
e
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0 85 10 15 20 25 40
Neawcona na bsanama b munpony

Koepuguenm na noessaonemo
®

Puz. 37. Hamemaue xoedmumenra Ha no-
TABLIIAHETO 328 YOBEHIKATA KO)XK3 B 3aBMCH-
MOCT OT ABJDKHHATA HA CBETJIMHHATA BBJIHA

BEpTHKA/IHATA OC — KOe(HIMEHTHT Ha NOTIBINA-
HeTo, 38 H3MHHAJIMTE MHOIO XHJIAMOJETHA 0T Cb-
-IECTBYBAHETO HA YOBEKA KOXKATA My C€ IPHCIIOCO-.
6mra mobpe KBM CaBbHYeBUTE JBYH. KBCOBBIIHO-
BHTE YATPaBHOJIETOBM JIBYHM NOCTHUTAT 3eMHATAa IIO-
BBPXHOCT B MHOI'O MaJIKO KOJIMYECTBO, 3aTOBA KOXKATa
IOYTH HAmBbJIHO I'H IOrJThINA, KaTo OTpassBa CaMo
3%/, or emeprusita um. Ha ¢ur. 37 ce Bmwxma, 4e
BBB BHAuMMara 06JacT, KBAETO C€ U3IBbYBA TBBPAE
MHOTI'O CJIBHUEBa €Heprus, KO)KaTa, HAallpDOTHB, HO-
rapma mamko — 659, or mea, a ocraHajmre 359,
oTpasspa. C ToBa ¢e ocnabBa MINMIIHOTO AEHCTBHE
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HA TE3H bYW BEPXy Kokata. C yBenMuaBawe Ha
. IBJDKUHATA HA BBJHaTa B MHpavepBeHaTa 06nact
H2 CHEKTHpPA CTBHYEBATA €HEPrAs Ce HAMaJABa,
a KoeMIHEHTHT HA MONTBHIAHETO CC¢ YBeJMYaBa:
Koskata Ha yoBeKa -NPONMYCKAa PasjHYHO DPa3IHd-
HUTE JBIDKUHM HA CBETJIMHHHTC BBIHH. YJITpa-
BHOJIETOBHTE JIHUM CE€ MOITBIIAT HANBJIHO OT KO-
JKATa OLNE HAa HAKOJIKO CTOTHH OT MHJIAMETHPA GieH
HAaBJIM3aHETO UM B HEA; C YBEJIUYABRHE Ha IBIDKH-
HaTa Ha BBHJHATA Ce YBeJIHYaBa M IPONYCKIMBOCTTA
Ha KO)KaTa, KOATO cTapa Hal-ronama 3a MHPpa-
yepBEeHH JIBUM C AB/DKHHA Ha BhaHara 0,8 Muxpona.
3a no-gearute uHppauepBeHH JIBYH NPONYCKIM-
BOCTTa HA KOXKaTa HaHOBO Hamansma. [lopamu cioxk-
HaTa 3aBHCHUMOCT Ha KoedHIMEHTa Ha NOIIBIUAHE OT
OBH/DKHHATA Ha BBJIHATA BBBEKAAT C¢ OOMKHOBEHO
cpemHH KoeMIMEHTH Ha NOITHINaHE M 38 TPHTE
06J1aCTH HA CBETJIMHHUA CIEKTHP (YITPaBHOJICTOBATA,
BUAUMATA, MH(PpauepBeHaTa). 3a KOXKATA Ha YOBEKa
CPeAHHAT Koe(HUUEHT Ha NOTTBINAHETO € PaBEH Ha
0,65, T. e. Ko)KaTa NOrjabINa okojo 65%, or cBer-
JIMHHATA . eHeprus (CBET/IMHHMA MMIYJC), majalila
" BBpPXy Hes. : '
MN36poenure mo-A0JIy MaTepHaad MOITHUIAT CPEAHO
CIEMHUTE KOJIHYECTBA OT CBETIMHHHTE M3IIBUKH,

nagaiy BbpXy TAX: 6sa 6oa — 18%,; uepHa Gosz —
96°/,; uepBena wmm Kabnusa Kepemuga - 70°/4;
seneHukaB iar — 60°%,; 6an maar — 25%,; yepHO

CyKHO — 99%/,; Gsna xapTma — 20%,; cyxa TpeBa,
H3ChXHAJa Ha CIBHIE, namyk — 80°, u T. H.
Konxoro e mo-ronsam KoeHOUEHTHT HA NOTIIbINA-
HETO 33 NMOBBLPXHOCTTa Ha TSJIOTO, TOJIKOBA IOBEYE
TOBA TAJIO MOrJIbIA CBeT/MHHATa eHeprus. Ho xomu~
YeCTBOTO Ha CBETJIHHHATA C€HEpPIHA, IOr'BJHATA OT
TANOTO, CE ONpejesiA He CaMo OT KoednimeHTa Ha
OOTTBIAHETO, 38 M OT BLBJA &, TOX KOHTO majgar
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ceermuEnTe A4 (dur. 36, BrBEI MOKOY mepHeH-
JUKYASApa KBM MOBBPXHOCTTA H ITaJAIIHTE CBETINHHHI
apuH). KOJIKOTO € mo-rojisiM BI'BIBT HA HAaJaHETO,
TOJIKOBA IT0-M&JIKO CBET/IMHHA €HEpPrHA C€ MOrrplla
oT Tanoro. KoJmMuecTBOTO HA MOrBIHATATA CBETIHHHA
€Heprus € mpaBoO NPONOPIHOHAIHO HAa KOCHHYCa Ha
B'BJI2 HA NajaHeTo (IpH yBeJIMYAaBaHE Ha BI'bja KO- .
CHHYCBHT MY HaMmaJfiBa). ’

- IlajmanfaTa BBHPXY TAJOTO CBETJIMHHA €HEPrHA Ce - _
H3MEpBa CBHC CBETIIMHHHA MMIYJIC, T. €. C KOJHM-
YECTBOTO €HEPIHs, Mafalla BBPXy €AMH KBaApaTeH
CAHTHMETHP NOBBPXHOCT . HA TAJIOTO, IECPNEHIHMKY-
HApHA Ha Majamus Jb4Y, 33 NAJOTO BpeMe HA H3-
ABYBaHE HAa CEHECPrHA OT OrHeHoro KbBabGo. Karo
YMHOXKHM CBCT/JIMHHHS MMIYJIC IO KocdHIMEHTa Ha
TIOTTBIAaHETO M IO KOCHHYCA Ha BI'bJia Ha IaJaHeTo,
HaMHpaMe KOJIMUECTBOTO CBETJIMHHA €HEPrHs, KOSATO
CC IOrTbIa OT €OUH KBAJPaTEH CAHTHMETBp 0=
BBPXHOCT HA TANOTO. CHEKTHPBT HR IOr'BIHATHTE
HM3IBYKH € MHOro pasHooOpaseH M JOCTa TPYHRHO
€e yCTaHOBABA, 3aMIOTO IPHM NpEMHHABAHE HA CBET-
JIMHHATA €HeprmsA mpes armocdepata A0 OaNEBOTO
TANO BHIHUTE C Pa3THYHH AB/DKMHH PasiMYHO Cce
ocna6Bar oT aTMocdepaTa, 1 OCBEH TOBAR Pa3NIWIHHATE
BBIHH Pa3jIHYHO Ce NOIVIBINAT OT TAJIOTO, KaTo Ta3H
pasimka Moxke na 6bae nocra sHaumresma. Hanpumep
B yATpaBHOJIETOBaTa OOJIACT MOINTBIATEHATA CIIO-
CoGHOCT HAa UYOBEHIKATA KOXK& € NpPMEMU3ATEIHO 2
OBTH II0-TOJIAMA, OTKOJIKOTO BBB BuUAumaTa ofiacr,
HIJIATE Ha €JIaTR IOTJIBUIAT BHAWMHTE JBYM NpH-
6ym3nTesHO 2,5 MBTH IO-CHJIHO, OTKOJIKOTO MH-
¢pavepsennte aBun, H T. H. ToBa NOTBBLPIKAABAT
M KPHMBHTE, nokasann Ha ¢ur. 38. IToutu 3a BCHUKH
Teya KoeHIUEHTHTE Ha NOLNIBINaHE B yJITpaBMOJIe-
TOoBaTa O06JIACT HA CHEKTHPA €A MO-TOJIEMH, OTKOJIKOTO
BBB BHAEM3Ta H B uH(ppauepBeHara oGnacr.
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- -O6110.Ka3aHO, NPH ¢MH N CHH] CBETIMHEH HMIYTIC

_ BCAKO TAJIO TIOFTBINA PA3NMYHO- KONUUECTBQ CBET=
JIAHHA ' €HEprHusi, ONpeAc/Allla CTENCHTa HA  nopa-
3aBuCH JM CTCNEHTAR HAa IOPAYKCHHETO HAa TeAaTa
camo OT KOJIMUYECTBOTO NorpiHarta eneprma ? Okassa
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Quz. 38. VameneHue HA KOCHHUHCHTHTC Ha mO- °
ITHIEHE 3 PANIAGHATE 3CMHE DOKPHBKH B 32~
BHCHMOCT OT ABL/DKHHATE HA BLIHATA

ce, We BCHYKHM CTENEHM HA NMOpa)KeHWe Ha Tejara —
BEIMNAMEHSABaHe, OBBIJIABAYE, PpA3TONABAHE HIH
orapsHe — 3aBUCAT TBBPAE MHOTO OT JPYTH CBOH-
¢TBa HZ TAJIOTO — OT TOILIONPOBOAHOCTTA K TOILIOCM=
HOCTTA My, KaKTO B OT pasmepute (meGeimmara) My.
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Kaxro e wuasectho, ‘TOINIONIPOBOAHOCTTIA HIH TOM-
JIMHHATA IIPOBOMMMOCT XapaKTepPH3Hpa CIIOCOGHOCTT
HQ BeICCTBATa Ja IPONYCKaT TOIUIMHATAa. Tommo-
' IPOBOHOCTTAa Ha BEUIECTBATa CE€ HM3PA3sABa ¢ Koe-
¢uunenTa Ha TomNMHHaTa IIPOBOXMMOCT, Ko#ito ce
OIIPENENA OT KOJHYECTBOTO TOINIMHA, IIPEMHHABAINA
npe3 1 c#? MOBBPXHOCT OT BemeCTBOTO 3a 1 CeKyHaa
IIpH pasimuka B Temneparypure 1°C ma ner 1 cx. 3a
PasMYHATe Tesla KoeHUIMEHTHT Ha TOIITHHHATA npo-
BOOUMOCT € TBBPAE PAasIMYEH M 33 BCAKO OT THX
- 3aBHCH OT ILTBTHOCTTa (0GEMHOTO TErI0), BIIaKHOCTTa
n Temnepatypata. Hanpumep KoeHIMEHTHT Ha Ton-
JIMHHATA ITPOBOJUMOCT Ha ABpBoTO (Gopa) e oxono
100 nbT™M mMO-MadBK OT KoedunrenTa Ha TonMEEaTa
[IPOBOAMMOCT Ha AYPaJlyMHHMA, 2 KOe(hHIMEHTET Ha
TOIVINHHATA XPOBOAMMOCT Ha CHINOTO IHPBO € IPH-
Gnusurenso 4 mwETH mo-ronAM or KoedHnueHTa Ha
TOIIMHHATA TIPOBOAUMOCT HA JICHEHATA THKAH.

Or ¢nsuxata e usBecTro, ue Pa3IHYHATE BEH[ECT-
Ba TIDH €JHAKBH YCIOBHS Ce HArPABAaT O pas-
JIMYHU TEMNIEPATYPH OT HOJIYYEHHTE €IHAKBH KOJIM-
UeCTBa TOIUIMHA M O0paTHO, Pa3jIMYHHTE BeINECTBA
H3HCKBAT DPAa3/IMYHO KOJMYECTBO TOILIMHA, 33 Ja ce
HarpeAT JO e[HAKBa TeMmepatypa. 3a. XapaKTepu-
CTHKa Ha HArpeBacMOCTTa Ha Pa3JIHYHHUTE BeliecTna
€ BBBefcHAa 0CoGeHa BeJMYHHA, HapedyeHa obemua
ToIyI0eMHOCT. OGeMHATA TOIIOEMHOCT Ce M3MepBa ¢
TOB2 KOJIMYECTBO TOILUIMHA, KOETO € norpebHO 33

' HarpsIBaHETO Ha e[uH KyOuuen caHTHMETHEp Be-
INECTBO C €IMH Ipafyc. 3a pas/jHYHHUTE BeHecTBa
obeMHaTa TOILIOEMHOCT € CBINO pasjuyHa, HO Tasu
Pa3iMKa € 3HAYHTEHO IO-MaJIKa OT pAa3/IHKaTa B
ToIIonpoBOaHOCTTa. Hampumep ofemHaTa TomioeM=~
HOCT Ha ABpBOTO (6opa) € OO0 6 I'BTH IMO-roJIAMa
OT ofeMHAT2 TOMJIOEMHOCT Ha CTOMaHeHaTa Niova,
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2 psTH Do-rojnma oT ofeMHaTa. TOIJIOCMHOCT HA ry-
MaTa H T. H. - _

CrencHTa HR NOPaMKCHHE HA TAJOTO 34BHCH OT
TeMmepaTypara, MO KOATO O¢ HarpABa NOBBPXHOCTTA
My. CnefoBaTe/HO HPH €OAMH H CBbIl CBETAHHEH
MMITYJIC TEMIEPATYPaTA HA OCBETEHATA NOBBPXHOCT
ce ompefelisi OT NOIIrbINaTe/HaTa crocofHoCT, Tomno-
IPOBOXMOCTTA H TOIUTOCMROCTTA Ha TstoTo. KoskoTo
€ Io-roJIgMa8 MNOITHINATENHATa CHoco6HOCT HA mo-
BBPXHOCTTa M KOJIKOTO C& IIO-MRJIKH TOMJIOHPOBOX-
HOCTTA H TOIJIOEMHOCTT2, TOJKOBR NO-TONEMH CTOH-
HOCTH HpHEMA MOBBPXHOCTHATa Temneparypa. Ilpm-
MEpHO NPA €THAKBA KOCQUIMECHTH HA NOrNBINANCTO
NOBBPXHOCTTA HA {BPBOTO CE HArPABA HO 3HAUMTEIIHO
NO-BHCOKA TEMIIEpATYpa, OTKOJIKOTO IOBBPXHOCTTE
RA CTOMAHEHATd ILIOYA, ThH KATO CTOMAHEHATA NIIOYA
uma 100 rETH IO-TOMIAMA TOIUIONPOBOSHOCT OT XBPBO-
70 (MaKap TOILTOSMHOCTTa Ha AHPBOTO fa ¢ 6 mMBTH Mo~
rofisiMa OT TOTUIOEMHOCTTa Ha CTOM2HEHaTa IUIoua).

3a WOCTpAUA e pasriiefiaMe CACHHHA IpHMED.
Kaxso. me crape ¢ GOpOBH NBCKM M XypaayMHHHHA
(c ReGenuna Hax 10 #x), axo Te 33 8,4 cexynau BBH3-
OpHeMaT CBETJIHHEH MMIYJC, paBeH Ha 50 xaafcad.
IIpecmaTaHuATa NMOKA3BAT, Y€ NPH TAKHE CBETIMHEH
MMIYJIC TEMIEPaTYPHAAT NPHPAcT (B CpaBHEHmE C
ITBPBOHAYAJIRATA TCMIICPATYpa) 3a OCBETeHaTa Io-
BBPXHOCT Ha GopoBuTe JBCKA e 6Bae okoso 1200°C
u GoposuTe ABCKH IIe I'OPAT C yCTONUHB ILTaMBK.
Ilpu CHIWAA MMIYJIC NOPAJH OrpOMHATA TOMJIOMPO-
BOZHOCT TEMIEPATYPHHAT IPUPACT 32 IOBBPXHOCTTA
Ha mypanymumus me 6bae camo oxoiyio 17°C n npak-
THYECKH MYPaSyMHHHAT HAMA /12 NPETHPNM HHKAKBH
HM3MEHECHHSA. : - ‘

CTeneHTa Ha NOpajkeHye Ha TAJOTO 3aBUCH M OT
HeroBaTa JebGemmma. Konkoro e mo-pebesto TANOTO, |
TONKOBA IO-MAJIKO ITOpaKeHHE My HaHACH CBCT/IHH-
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HOTO H3TEUBAHE NPK ATOMHHA B3pHUB, ITOHEIKE : 32
BPEMETO Ha OCBETABaHE NOBBPXHOCTTA Ha TAJIOTO
NOI'BJIHATATA YaCT CBETJIMHHA €HepIusA (TOITHHHEA eHep~
FusA) 33 CMETKE Ha TOIUJIONPOBOJHOCTTA CE pasIlpo-
CTPaHsBa HA LojIsAMa IBaGounHa. ClieoBaTeNHO NpH
€OHAKBH JPYIH YCJOBHA HO-THHKUTE TJA -IIE HMAT
NI0-BHACOKA IOBBPXHOCTHA “TeMnepatypa. IIpum atom-
HUA B3pHB CBIIECTBEHO SHAYECHHME 33 CTCNCHTA HA
HOPa)KCHHETO MM8 HE CaMo OTHCJISTHETO Ha OTPOMHO
KOJIMYECTBO CBETJIMHHA CHEPrHUsA, HO M TOB3, WE
Ta3M EHEpPrus Ce OTACNA 33 M3BBHPEOHO KPATKH
- OTKBCJIEUM OT BPEME, M3YHCIMMM B CeKyHAH. Cie~
JAOBATEJIHO M MOTIABINAHETO HA CBETJIHHHOTO JBbYes
HHe OT TenaTa NpoTuya MHoro GBp3o. Ilopaau 6Bp-~
3UA MNPHTOK Ha rOJIAMO KOJIMYECTBO TOIIMHA KBM.
DOBBPXHOCTTA HA TAJIOTO NOBBPXHOCTHHUAT CJIOK
ycosBa J1a IMOeMe CaMO MHOIO MaJIKa 4acT OT Tasy
TOIUIMHA B pe3ynTaT Ha TOIJIONPOBOAHOCTTA. I[lo-
BBEDXHOCTHATA TEMIEpaTypa Ha THJIOTO CTaBa MHOI'O
BuCOKa. B 3aBHCHMOCT OT Hes TsI0TO mpeTHpPHABA
€IHa MJIM JIpyra CTEMEH Ha nopakeHuwe. AKO M3mycC-
KaHeTo (MOrNIBINAHETO) HA CHINOTO KOJIMYECTBO CBET-
JIEHHO JbYeHHe GH NMpORBINKABaJIO NO-ABITO, BpeMe,
NOBBPXHOCTHATA TeMIEpaTypa Iueme jna 6nae 3ua-
YHTEJIHO JIO-HHCKa, ThU KaTO BCIEACTBHE HA -TOIIO-
HPOBOJHOCTTA I'OJAMA YacT OT eHepruATra Gu mpe-
MHHaJ2 OT NOBBLPXHOCTTA B ABIGOYMHATA HA TA-
TI0TO, & Xpyra vacT Gu. Ce M3IrbYHIIA B OKOJIHATA CPEa.,
CremoBatesHo TANOTO 6H NPeTHPNANIO O-MAIKO
nopajkeHue WM M306w0 me 6M NPETHPOAIO Topa-
JKEHHME, MaKap OGIOTO KOJIMUYECTBO HA NMOI'B/HATATE
CBETJIHHHA €Heprus Aa OCTaBa CHUIOTO. ToBa Moke
Jla Ce MoKa)ke HATJIEHHO CBHC CIIEAHHUA MpHUMEp.
B pasmmunM nynxroBe Ha CBBETCKMA CBHIO3 '3a
. €OMH JCH HA BCEKH KBaJIPAaTEH  CAHTHMETHD XODH-
SOHTAJHA MOBBLPXHOCT Naja CPEXHO CIICHHOTO KOMH~

1o
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4ecTBO CThHueBa cBeTamua: Mpkyrck — 165 xaa.,
T6mmcu — 206 xas. u Taumwenr — 278 xas.

AKO TOBa KOJIMYECTBO CBETJIMHHA CHCpPrUA 6u |
majHaNo0 Ha KBaJpaTeH CAHTHMETHP NOBBPXHOCT |
npHu aToMeH B3pHB (3a 3 cex.), MHOTO Bellec.Ba Guxa

- ce BBIMJIAMEHHIM, @ HAKOM MeTamu Omxa ce pasTo-~
punu. OTEpDHTHTE 4YaCTH Ha OBCIIKOTO TAJIO Guxa
ce opprmad. Obade NpH HarpsBaHe Ha TeJaTa OT
CIIBHIIETO TOBA HE CTaBa, IOHEXeE ‘HarpsiBaHeTo €
nponbmxuTesHo. OTTYK MOXKe 13 HampaBHM 3aKJII0-

g qeHue, ue TpH eJHa M ChINa CTOHHOCT HA CBETIIMHHUA
HMITYJIC Ha JIBe aTOMHH GomMOM CTeneHTa Ha IOpaX«e-
Hue me GBAe CPABHHTEJHO MO-MAJIKa 33 TasH aTOMHA
6omba, .MpH KOSTO OTHEHOTO KB160 CBETH NO-XBJr0
Bpeme. ToBa moxke.1a ce MOSACHHA 0 CJICIHHS HAUMH.
CrellcHTa Ha TOpa)keHHeTO 3aBHCH OT KOJM4ECTBOTO
TOIUIHHA, TOJNYYCHA OT €AMH KBaJIDAaTCH CAaHTUMETHD
NOBBPXHOCT Ha TAJIOTO 38 €J(Ha CEKyHI (uuTeH3Nn-
TersT HA OCBETJIEHHETO CE€ M3MepBa B Kaa[cmu® cex).
ONHTHTE IOKA3BaT, Y€ KOJKOTO € INO-MaJIbK MHTCH-
SUTETHT HA OCBETJICHHETO, TOJKOBAa NOBEYEC BpEME
aa OCBeTSIBaHE € HeoOXOAMMO, T. €. TOJKOBa IO-
rossim -Tpabea na Oble CBETVIMHHHAT HMITYJC 33 Ha-
HacsiHe Ha JIHA ¥ ChINa CTeNeH Ha nopaxcexue. Harpn-
Mep TIpY MHTCHSHTET Ha OCBETJIEHHETO 0,8 xaasjcmicex
caMo3anajBaHETO Ha IAMyYHHTe TBKAHH CTaBa
cnen 7 CeKyHAR; TPH HHTEH3HMTET Ha OCBETJICHHCTO
1,0 xasjcmicex Te Ce CaMO3aNANBAT CJICK 5 cexynnm,
8 MpM HMHTCH3HTET Ha OCBCTJIEHHCTO 1,3 xaajcuicex
camMo3anaBaHETO HACTLIIBA caMo cief 3 cek. Cie-
[OBaTeHO 33 CaMo3aNajBaHe Ha MAMydHATE Th-
KaHd B NBPBHA CIydyail CBETIHHHHAT HMOYIC €
paBeH Ha 5,6 xas/cu®, BBB BTOPHA — Ha S kas/cud, a B
Tperuss — Ha 3,9 xas[cud. TBHU Karo npu B3pHBA
Ha BofopoaHaTa GomGa cBeTeHETO. HA OTHEHOTO KBbJ00
NpOaBIDKABA NMOBEUe BpEME, OTKOJIKOTO IPH B3pHBa

I
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Ha aroMHara Gom6a, TO 3a e€AMHM M CBUI CBETIMHER
HMITYJIC HHTCH3HTETHT HA OCBETJIEHHETO NDH B3pHBa
Ha BonopoxnHara 6omGa e mo-manek. CremosarenHo
NpH B3pHB HA BOXOpOAHa OGomb6a e Hy)keH mO-rossm
CBETJIMHEH HMIIYJIC, OTKOJIKOTO IIPH B3DHB Ha aTOMHA
Gom6a, 3a nma ce momyum enHa M ChIA CTemeH Ha
TIOPaXKEHHeE . .

Ilpu emmo ¥ CHIIO BpeMe Ha CBETeHe 33 BCAKO THAJIO
OYEBHM/HO ¢ NIOTPEGHO ONPENEJIEHO KPHTHYECKO KO-
JIMYECTBO NOr'BIIHAT2 CBETIMHHA €HeprMs 3a 3a-

» TAJIBAHETO, OBBIVIABAHETO MM obrapaHero my. 3a-
[aNBAHETO MJIM OBBITIABAHETO Ha MATEPHAIHTE, KAKTO
1 o6rapsAHETO Ha KOXKATA 3aBUCAT OT MHOIO thaxropu.
ITo-rope Beue Geme pasrnemama HaxpaTko 3aBM-
CHMOCTTa MM’ OT TOIUIOEMHOCTTa, TOIJIONPOBOQHOCTTA
n neGenunarta Ha Ts10T0. BBPXY cremenTta Ha - nopa-
YKCHHETO BIMAAT M APYTH GaKTOPH, HATIDHMED BJIANK-
HOCTTa Ha maTepnasure, o6paborkara Ha noBBpxHOCTTA
um (oLBersBaHe, JAXUPOBKA) U T. H. H306mo MHOrO
TPYHO € Na CE ONPEAEIIAT HAIBJIHO TOUHO YCIIOBHATA,
TPH KOHTO '€ BH3MOMCHO 3allajIBaNe My OBBL/IIBAHE
Ha MaTepmaymure. CBIIOTO MOXKEe [1a ce Ka)Ke M 3a.
ofrapsmero ma xojxata. Cunra Ce, ue npu 6Lp3 opn-
TOK Ha ToIUmMHA (IIPH aTOMNHA B3DHB), XBJKAL] Ce Ha
NOLTBIIAHETO HA CBETJIMHHM H3IBYKM C LOJIAM MWH-
TCH3UTET, TNOPAXKEHHETO Ce onpenens oT obIoTo
KOJMYECTBO CBET/IMHHA €HEPTHA, KOATO Hajia BBPXY
CINMHHLA OCBETCHA NOBBPXHOCT, T. €. OT CBET/IHH-
Hus Mmnys®. CBETJIHHHHTE HMIYJICH, HeoGXOXAMH
33 HaHaCsHe Ha e/{Ha WJIM ApYra CTENeH Ha Iopae-
HHE Ca ONpENCIICHA OMUTHO 33 IOBEYETO MATCPHAIM
n me 6vmar npuseneHM B CiexBamHTe naparpadu:

i
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5, OBrAPSIHHES nox MEHCTBHETO HA
CBETJIHHHOTO H3JIb9YBAHE

JeficTBHETO HA CBETVIMHHOTO M3;TBYBaHE DM aTOM-
HMA B3pHB BBPXy XopaTa ce M3passBa B obrapapus
or pasymuuHa creneH. IIpm B3puB Ha aToMHA MIIH
BofoponHa Gomba ce pasnMuaBaT ABA Bajxa obrapsi-
Husi: ofrapsiie OT HEIOCPEICTBEHOTO BB3AcHCTBRE
Ha CBETJIMHHOTO JIbUeHHE U 06rapsAHuA OT IIAMBIHTE;
KOMTQ - Bb3HMKBAT IIPM H3TapsAHETO HA pPa3JMIHA
‘MaTepHa;M TOJA AeHCTBHETO ‘HA CBETJMHHOTO JIbue-
uue (O6rapsAHMmMs OT IOXKAPHTE). O6rapsanudTa OT
OKApHUTE Ca XapaKTEPHHU 33 IPajloBeTe M HACCIICHHTC
nyaxrose. KoM To3u BuA, ofrapAHHA CHajar u o6-
rapsaHusTa OT HOANANEHOTO obnexno. Ha oTkpura
MeCTiTodr (ma GodmoTo moje) Hali-MHOTO obrapaHUA
e ce MoJyyaT OT HEMOCPEeJICTBEHOTO netictBue Ha
CBETAMHHOTO H3TbUBaHEe IPH ATOMHMA B3pHB. He
ca M3KJIIOUeHH, pasbupa ce, W o6rapAHMA OT IOANA-
JieHoTO 06JIEKII0 B OT BB3IUIAMEHEHH MaTCpHUATIH.

o uy>keCTPaHHM JA3HHH Npe3 BpeMe Ha ATOMHHUTE
GomGapAMpOBKM Ha aMEPUKAHCKHTE HMIEpHAaIUCTH
Hay SOOHCKHTE rpajobe XupoliuMa M Harasaku
npubmusuremo 50°, OT BCHUKE CMEBPTHH caydan
ca GwiH TIpeSHM3BMKAHM OT Ppa3jM4HH obrapanus.
Ilpn Tosa 20—30°%/, oT TAX ca ce ABJLKAIM HA obra-
PAHEA OT HENOCPEACTBEHOTO CBETJIMHHO M3NBUBAHE,
a ocCTaHa/iuTe' — HA oOrapAHuA OT IUIAMBLMTE HA
PB3HUKHANUTE noXapH. IlocoueHutre mubpu Tpsaéea
JIa ce CUMTAT, pasbupa Ce, 33 rpy0o OpHEHTHPOBBUHA.

Tesu muoroGpoiin obrapsaHMsA, KaKTO BEUC Gewe
OTGeNA3aHO, Ca Ppe3yJiTaT OT IThjHATA BHE3AMHOCT
HAa aTOMHOTO HamajeHue, OT JIAICAaTa Ha OpraHM3u-
paHa IpPOTMBOATOMHA 3alluTa B TE3W IPAjloBE, OF
[IO[UANBARETO HA MHOTOYMCJIEHMTEe XBPBEHH, OT-
HOCUTeJIHO CJabm mOCTpoHKM, KAKTO M OT JMmcaTa

n
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HA oprattudmpana 6op6a ¢ pL3mUKHaktte fpH B3PH-
BOBETe IIOXKapH.

- Ilonexxe obrapsmmsara or miaambuuTe He ca xa-
PaKTepHH 3a BoMCKuTe Ha GoliHOTO moje, Hama ha ra
pasrie>xmamMe TyK.

Ille pasrnegame no-noapo6Ho obrapsumsaTa mog
HENOCPE/ICTBEHOTO [elCTBHE HA CBETIMHHOTO M3~
JTBUBAHEC NPM aTOMHHMA B3puB. PasnuuaBame o6ra-
PAHWA OT N'BPBA, BTOPR M TPET& CTEIEH. Crenenra
Ha o0rapsHETO 3aBHCH OT TOJIEMMHATA HA CBeT V-
HHA MMIYJIC, T..€. OT OTAAJCYEHHETO HA XOpaTa OT
MACTOTO Ha aTOMHMA B3PHB M OT BHZA Ha B3pHBA.
ITo-nony me 6nmaT pasrneganm obrapanuATa npH
BB3IyIeH aTomeH B3puB. Ilpu B3puBa ma atomugre
Gombu max Xupommma m Harasakm (TpoTHIIOBHAT
CKBHBQJICHT Ha Te3u GomOu ce omemsma ma 20 000
TOHa), KakTo Gemle Ka3amo no-rope, cuium o6bra-
paHnA (TpeTa CTeneH) mo OTKDHTHTE YACTH HA TAJIOTO
TOMyMMIN XOpaTa, KOMTO CE HAMMDAIM HR pPa3CTos-
Hre no 1500 x or MACTOTO Ha B3pHBa, No-caabu 06-
TapsHuA (BTOpa CTeNeH) — HAMHpaliuTe Ce Ha pas-
croauue no 2000 x u sexu obrapsuus (nbpBa cre-’
nen) — orpaneuenure mo 4000 . Tonnunara or
B3pMBa Ce ycemana Ha pascTosmHme Hay 9000 .
OBErisiBane Ha KoOjkaTa ce HabmonaBano B o6xacr
€ pammyc npubnusuresmo 1200 x4 or ICHTHPA Ha
B3puBa. Ilpu ofrapsne or cBeTIMHHOTO M3nBuUBame
KOXKHATA NOKPHMBKA Ce IOPasABa HA MamKa IBIGO-
auna. Tosa e necno 06sICHUMO, KaTo B3eMeM npen-
~BHI, Y€ CBETJIHHHOTO M3JBYBAHE CE NOITBIIA B
TPONBIDKEHHE CaMO Ha OKOJIO 3 cek.

ITon neftcrBueTo ma cBeTyMEHOTO H3IIBUBAHE BeN-
Hara cieJl B3pHBA MOPa3eHHTE MECTA OT KOYKATA IIO-
4YepBenaBaT. Clex HAKOMKO wvaca YepBEHHHATa ce
CMCHS C OTHMHSBAHE Ha KOXKAT2 M C o6pasysane Ha
mexypu. Kaxto n npu obrapsuusaTa, Kouto ce obpa-

174 | ' .
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syBar moj gerto¢pelictBeHOTO nefticrBue Ha Ita-
MEKa, TO-HATATHHIHOTO GojienyBaHE 3aBHCH oT CTe-
nenta (FpnGouMHaTA) Ha obrapsuero. OOrapAHMATA
OT mBpBa CTENCH 3a3/paBABaT cpaBHHTEIHO GBP30.
OcTanayure oOOrapAHMsA HIHCKBaT NO-IPOXBIDKH=
TeJHO JICUEHHE. , )

Kaxksp CBETJIMHHH HMOyJCH (3 neoGxomuMH, 32
Ja ce MpeXU3BHKa ¢/iHA WM Apyra cTeneH obrapsHe
10 OTKPHTHTE YaCTH Ha tanoto? [onemumnara HM
JleCHO MO3Ke J\a ce HaMepH, aKo nanonaysame dur. 32
an TaGmunata B naparpad 7, rnasa 4 3a aromna GombGa
C TPOTMIOB EKBHBAJICHT 20 000 ToHA, KAaTro 3HAEM
HA KAaKBH pasCTOAHHA Ca 6um mabaroaBaHH obra-
PAHMA OT €fHa KM ApyTa creneH. IIpuemaitku mpH-
MepHO, ue CHCTORHMETO Ha armocdepaTa ce XapaK-
TepH3Hpa C KoedunueRT Ha OCHAGBAHETO - MEeXY
k=0 u k=0,08 '-:;-‘ , 1IIe MOJIy4uM, e Te3n AMIYJICH. '
ca papuu Ha 2—3 Kas[ca® 32 Ipeua3BEKBaHE Ha 00~
repaHe OT I'PBA CTENCH, HA oxoso 10—15 xaajcu*:
3a ofrapsHe OT BTOpa CTENCH, HA OKOJIO 20 xaafcm*
aa ofTapsHE OT TpETa CTENCH M HA Hal 20 xaajca®
3a oBBIIABaHe. OUeBHEHO cera € JIECHO ma ce:
ycramoBaT 10 (ur. 32 pasCTOSHHATA; HA KOMTO MO=
e Ja.ce OUAKBa €/THa WM ipyra CTelcH Ha NOpayKeHHE |
Opu PasiMuHM CHCTOAHHA HA armocepata. 3a TasK
mest ¢ HeofXoMMO /g Ce mpoKapar Ha rpacduka npaBH’
JIMHHK, YCIOPEHN Ha XOpH3OHTAJIHATa OC, HA pas-
CTOAHHSA, DABHK HA TIOJCMHHATA HA WMIIyJCa, He=
e6XomumM 33 OpEIMIBHKBAHE HA C[HA “wim  ApYyra
cremes Ha -mopakeHHe. KaTo nanpasum- ToBa (38
atomHa 6omMGa C TPOTHJIOB CKBHBAJICHT 20 000 TOHA),
e HaMEepHM, de Jlexu ofrapAHps MOJKE [a CC OUaK-:
BaT, KOraro Hama ociabpane Ha CBEeTJIMHHOTO NBb=~
genue B aTMoc(epata —— Ha Pa3CTOAHHC 4000—5000 »;
upu CBCTOAHHMC HS aTMocdepaTa;  XapaKTepHsupailo:
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L3

¢ koedunmenr Ha ocnabBane k=0,271-“ — Ha

pascrosnme o 2700 4, a npm k=2 -;(L“ ~——_Ha pas-
croAaHue mo 1200 4.

Makap we or pgeitcrBueTo ma CBET/IHHHOTO H3-
JIbUBAHE Ce IOpa3sABaT HpeRHMHO OTKPDHTHTE MecTa
Ha 0BEIIKOTO TAI0, B XHpommMa u Harasaku 6umn
orbenssann u Caydam Ha ofrapssHe Ha xoska, 3a-
IHTCHA C eMUH WM Ja)Ke C HAKOIKO ‘Tutacra oG-
JIEKJIO, B TO OGHKHOBEHO IO Te3u MecTa Ha YOBEIIKOTO
TATIO, KBM KOHTO ApexHTe NIPHTIENBAT IUTBTHO — IO
JIAKTHTE, IUIEIMTe M KpBCTa (dur. 39). Onesn
Mecta (rupba), xnupero Apexata cBoGomHo mapana,
6mm 3amaseny. . A

Xopata, obnevenn TBMHO OGJIEKIIO, IONyHImM
TIO-CHJIHK o6TapsHuA, oT Xopara, obieueny B 6ermm
APEXH HIH. B IDEXH CHC CBETIH ToHOBe (6sinara
APeXa O0TpasfgBa moBede CBeTIHHHATa eHeprus). ¥V
XOpa, oG/IeYeHH B MHOrORBeTHN ApeXH, Mecrata oT

KoraTo >kena, oGieuena B lIapeHa pOKJIA, HMOJYYHIIa.
ofrapsue mo Tamoro camo IO TE3H MECTa, KOMTO Ce
Ha8MUDAJIH TIOX THMHHTe mapxa Ha mwrata (bur. 490).

Crenenta. ma o6rapsme ma SalUTCHUTE MeCTa OT
UOBELIKOTO TANO Ce onpemens mo romsmma CTeneH oT
AeGemHaTa M TBTHOCTTZ Ha Apexure. Hanmpumep
6 orGersisann CJIy4au, Koraro xopa, obnevenn
B 3aIuTeH (3e.neum<a3) OBAT, HE NOJYYHIR O6ra--
PARMA HA TANOTO, MaKap nHa ce HamMpanu BHa 1500 «
OT MACTOTO Ha B3pmBa (Ha ToBa pascroanne no or-
KPHTHTE MecTa Ha TAJI0TO ce HalmonaBanu obrapsams
OT TpeTa cremem).

HeticTerero Ha cBeTTHEROTO H3JIbYBaHe BHPXY 0GH~
T¢ Ha XOpaTa NpH B3PHBA HA ATOMHRATE Gombu Guno.
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HesHauMTenHO. JlaXke TE3M Xopa, KOHTO IJiefajH
KBM B3DHBA, CAMO BPEMEHHO sary6uim 3PEHMETO CH. -
ToBa Mo)Ke na ce 0o0sAcCHH C chroxrenc'rBo'ro, ge
OYHMTE BIIBOHATHHH Ca 3aIIMTHIIA OYHMTE OT CBeT-
JMHHOTO M3nbuBaHe. OCBeH TOBa JeHCTBEHA 3aIIATA
OKa3Ba MHIATENHMAT pedmekc. Bpeme'ro 32 3aMIDKa-

.

Duz. 39. 06rapma OT CBETJHMHHOTG HS-

srbuBane. Bmxmar ce sio-cumare obrapa-

HAS HAR KO)KAT3 B MCCTaTa, KbACTO ApeXH-. - - -

Te npmrar IUTBTHO KhM TSA0TO (nnem- ot
KHTe M phuere) :

Base ¢ mo-manko or 0,1 cex., T. e. MHOrO IBTH 0O-
MANMKO OT BpeMeTo Ha JeHcTBHe ‘Ha CBETIMHHOTO
manbpuBane. Muoro6potinure ofrapsiHus Ha BE>KIHTE
(a me Ha ounmre) B Xupommma u_Harasaxn moTBbp-
amaBar (aKTa, 4Ye NpH APBK GIIACHK MHTATCIHUAT -
pedriekc mMa TOJAIMO SHAaYCHHE 3a npeanassaHe Ha
OYHMTe OT CBETJHHHOTO H3/AbYBAHE IPH ATOMHHA :
B3pHB. T '

. 177
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Ha#i-no6poTo cpencrso 3a npeanasBaHe Ha oumTe
OT CBETIHHHOTO M37BYBAHE € HHKOTa fia He Ce riefa’
OTFHEHOTO KBJ60. '

~

Puz. 40. OGrapaHNa OT CBCTJIMHHOTO H3-

reasane. Koskara e ofropena camo B me-

CTaTa, IOKPMTH OT THMHMTE INADKM Ha
nnara

.

3. AEHCTBHE HA CBETJIMHHOTO H3JIBUBAHE
BBPXY PA3JIHYHH MATEPHAIIH ~

CBeT/AMHHOTO 'M3JIBYBAHE 0PH ATOMHMA B3PHB
MOXKE NIa NPHYHHM HE CaMo O6rapAHMA o TANOTO.
To npeausBHKBa 3anajBaHe ¥ O6rapAHe HA PA3THYHM
ropamu martepuanu. HenocpencrBeno Ha GoiHoTo
noje MmOX ACHCTBHETO HA CBETIIMHHOTO H3THUBAHE
MOXKe Ja Ce 3anaIAT HJIM OBBIJIAT ABHPBEHHTE YaCTH
Ha OpPBIKMETO H TEXHHYCCKHTE CPEACTBa, na obropa
GosTa HA TaHKOBETE M APYIUTE IPEMETH OT BLODB-
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YKEHHMETO, N3 € BB3IUIAMCHAT NOKPHBKATC, IyMEHHTE
POJIKH ‘Ha TAHKOBeETe, TyMHTE Ha aBToMOGmIMTE.

Ilox xeiicTBHETO Ha CBETJHMHHOTO H3JTBUBAHC B
CyX0 BpEME MOJKE [ia BBLSHHKHAT NOXKapH B IopuTe X
crennre. Ha rojsima OomacHOCT wie 6HaT H3JI0MKEWH
CKJIaOBeTe 3a TOPHBO-CMA30YHM MaTepmany, Goe-
NPHIACH ¥ APYro MMymecTBo. BbB BOCHHOMOPCKHTC
6a3n MOKE A Ct BB3ILJTAMEHAT NPHCTAHHIIHN CHOPB-
JKEHHMHA, MaJKA XHPBEHH INIABATEIIHH CPECTBA, MHP-
cose (ToBapHO-pa3ToBapHM Iromanku). Moxe na
cé BBIMAAMEHAT GPE3eHTOBH NMOKPHBKH B Kopalure,
AHbPBERY HACTHIIKH, CTO)XEDH, KOHONCHH BBIKETa,
PA3fTMYHA TIPEAMETH OT MIKHNIEPHOTO HMYINECTBO
(6om, nnaTHa, Macna, ¢marose, paGoTHH JIOOKH H
Ap.) u T. H. CBETIHHHOTO M3I'LYBAHC HE MOXKE Ja
NPHUMHM CepnO3HM mnoBpeau Ha GoRmuTe xopaGau
TEeXHUYECKH CpelcTBa. B oYfenHnm ciydyau HoJ nps-
KOTO BB3JeliCTBHE H8 CBETJIMHHOTO H3JIBYBaHE €
BB3MOXKHO J4 CE OBBIJIAT I'YMEHHTE aMOPTH3aTOPH,
ma OBrOpAT WM Ag& NmoThMHEAT Gomre mo Kopabure
HT. H. *

Ipu B3pUB Ha aTOMHA (Bomoponua) Gomba Haj
JIETHIEe MOsKe fAa OBropaT JAKHPaHHTE IJIONM II0
CaMoJIeTHTe, TJIATHEHHTE YacTH Ha eleponmTe (Kpmi-
1aTa) ¥ ONALUHATE ILJIOCKOCTH, & C& SamajAT MOK-
PHBKHTE H 3a8BeCKHTC B KalHHHTE Ha CAMOJIETHTS,
napauryTHATE rop6u, 6HPCAIIKATE H T. H. ’

" TIom peHCTBHETO HA CBETIHHHOTO H3JIBUBAHE B
HACEJICHATE ITyHKTOBE - MOXKE a8 BB3HHKHAT IIO-
»KapH TOpajH NOANasIBAHE HAa XBPBEHHTE NOCTPOHKM,
orpajmTe, IJeBHATE, CKIagoBeTe ¥ T. H. Ha 63KH
PasCTOAHHA OT IEHTHpPAa Ha B3PHBA BB3HAKHAIHTE
mox AeHCTBMETO Ha CBETJIMHHOTO H3IbYBaHe IUTA-
mBhOp Mo)ke Aa OBpaT 3araceHH OT yAapHaTa BBJHA.
IMopagu ToBa Ha OJAM3KH Da3CTOAHHA € MajgKo Be-
POATHO MOMKAPMTE i HOYHAT OT BBHIIHATA MOBBPX-
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HOCT Ha IIOCTpORKHTe. InaBrara onacmocr sa mo-
JKapH C& KDHE B 3aI1aJIBAHETA HA MaTepnasm (saBecit
Ha 1IpO30pIM, TaleTH, XpexXH, o6BHBKH Ha meGeymt

* M I.), KOUTO Ce HAMHDAT B CTPaJHTe H O KOHTO CBeT-
JMHHOTO M3JILYBAHE NOCTHIaA mpes mposopmmre. ITpH-
6nusarenno 80—90°/, or naZiamaTa CBETAMHA, BUIH-
Ma u 6;mska ;o mH(padepBenara o6acT Ha CHEKTHpa
(mo 3 muxpoHa), ce mpomycka OT CTBKIaTa Ha npo-.
30pUHTE. A 3a BBIIIAMEHABAHE HA TIOJICHU nepaera
e HeoGXOMUM CBET/MHEH MMOYJC, paBeH Ha 12—15
xasjcu®. Tloxxapm B HaceneHmTe NHKTOBE MOT'AT
A3 BBSHUKHAT M [OPagH BTODMYHM NpPHUHHM —
HANDHUMED OT DPasTPOLIABAHETO HA HEUYKA M KOTIIM,
OT KBCH CHEJIMHCHHS B EJICKTPHYECKATA MpEI)K4, OT
COYKBaHE Ha rasoOpOBOJHTE H T. H.

OGaue Gposr Ha noxapure n obmara mowm,
KQATO MOXKe Na IOCTpaja OT Or'bHA, HIe SABHCAT OT
MHOrO NpHYHHH — OT peneda HAa MECTHOCTTa, B
KOATO €' pAasIONIOMKEH IPagBT, OT 3APABHHATA Ba
CI'pajuTeé X OT TAXHATA BBLIMIAMEHHMOCT, OT IIOCO-
KaTa H2 BATHPA, OT METCOPOJIOTMYHATE YCIOBHA H
T. H. Ilopamu ToBa e TpyaHO mpeaBSpuTENHO mA Ce
ONpefeNM o6IiaTa IO, KOATO mE MNOCTPEAAa OT
Or'BHA. : o :

Kexro Beue Geme orGenssamo, 3a nopassgBaHe Ha
Pa3/IAYHH MATEPHAIIH €3 HY)KHH Das/IHYHH CBCTIMHHA
HMIYJICH — HAODHMED CHBR NaMy4YHa TBKAH IOPH
npu 10 xaafcu? (2200 &), Gana namyuma THKaE —
npu 17 ‘xaajcx* (1700 x), senen raGapamy — npu
10 xasfcu® (2200 4), BBIHeH UAaT CBC 3aIHTEH
nBAT npu 15 xas/cut (2300 4), cunrermyen KaydqyK —
npu 8 xas/cau® (2500 4). BaxkemHTLT ce OBBIINBA pH
75 kxaafcu® (700 x). o

B ckobure ca nagenn Pa3CTOSHHATA OT ICHTHPA HA
B3pHBA, HA KOHTO NAaJCHHAT MaTepHaJI Ie Ce 3amaH
IIpH B3pHB HA aTOMHA Gom6a C TPOTHIIOB eKBHBAJIEHT
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20 000 ToHa ¥ 1pH CHCTOAHME hA aTMochepara, Xa-,
pEKTEpH3MpALIO Ce C KoehHIMEHT Ha ocnabBane

x=0,1. L

ITocoYeHuTe ' AMIYJICH Ca IIPECMETHATH 32 CYXH
mMaTepHaiM. 3a @ Ce HaHECaT CHUMTE MOPA)KCHHA HA ‘
BJI2YKHH MATEpHAJIH, C2 HYKHH HMMITYJICH, HAKOJIKO
et (XBa-TpH M TOBeYe NETH. B 3aBHCHMOCT OT :
BIRKHOCTTa HA MATEpHaJa) IO-rOJIeMM OT II0CO-
geunte, CeIOBATENIRO B IBKAOBHO BpeMe Ioparkae-

MaTd OT CBETJMHHOTO M3jibuBaHe IUIONI ime G6bae mo-
MaJIKa He caMo nopajm ociabBaHETO HA CBETJIMHHOTO
H3TBUBaHe oT aTMoctdepars, HO M BCICACTBHE Ha
TOBa, Ué 38 HAHACAHE HA& €Ha H ChUia CTCNCH HA
NOpajkeHMe Ca HYXKHW IO~TOJIEMH HMIYJICH. Ilpu
Haa3eMeH (HAJBOJCH) 4TOMCH B3PHB Pa3CTOAHHATA,
Ha KOHTO Cé HaHACA CHIOTO MOPAYKCHHUE, Ca I0-MAJIKH,
OTKOJIKOTO HPH BB3AyIUCH B3pHB, THhH KaTo 4acr OT
CBeT/IMHEATZ €HEPTHs Ce OTPAsfBa M INOrahIia OT
1Ipaxa, BAMCHAT OT yAapsata BhiHa (Qur. 7). Bapu-
BBT HAa 4TOMHa MWIH BOAopogHa GombGa BBHB BOJATa
. (eMsTa) Ce' pA3NMYRBA CBHIUCCTBEHO OT BBH3AYII-
HUS B3pHB Wi 3emHWA (HAABONHMA) B3pne. BeHm-
HMAT BMJ Ha B3pHBA 3aBHCH A OT XAbnGouusara
nnonra Ha BORHHA Gaceits, xaxkTo M oT ABAGoun-
HATA, HA. KOATO ¢ m3byxmama Gombara. BEB BCEKH
Ciiyuait npu B3pHB HA roNAMa IBA0OUHMHA —  CTOTHITH .
MEIpH — CBETIMHHATE H3JIBUYKH H IPOHMKBAINATA
papuanus ce frorapmar oT 6amskara K0 MACTOTO HA
BIpHBA BOJA M TPAKTHUECKM HE OKAa3BaT HENOCPEA-
cTBeHo mopakenme. IIpm B3pMB BBB BOJATA (e~
MATa) CBHIO ce 06pasyBa OrHEHO KBJI60, HO CHEPFUATA
HAa CBeTJIMHHOTO H3)YbUBaHE OTMBA 3a M3MapsBaHe HA
Bojata (3emara). PasmupsiBamuTte ce NapH HIIM ra3oBe
YCHJIBAT MEXaHWIHOTO AeHCTBHE HA B3pHBA. B xpaiina !
CMeTKa IIpH. BSpHBa HZ &TOMHAa HJIH - BOAOPOJHA
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Gomba BBB Boxata (B 3eMsiTa) mMOUTH HAnaTta eHeprus
" KOATO ce oTaens NpH B3pHMBAa, NPEMHHABAa B MEXa-
HHYH2 paGoTa 3a CBUBaHE U IPEMECTBAHE HA OKOJHATA
cpema. B ToBa orHOmMEHMe noxBOmHMEST (nmonzem-
HUAT) B3PHB Ha AaTOMHAaTa WM Bogopoanara GomGa
IPWINYA MHOTO IOBEYe HAa B3pHBA Ha OGHKHOBEHO
BSPHBHO BEIECTBO, 'OTKOJIKOTO BB3AYWIHHAT, IIpH
KOHTO nNpuG/MSHTESHO NMOYTH NOJIOBHMHATA OT €Hep-
THATA Ce OTACNIA BBB BHJ HA CBETVIMHHO H3JBYBAHE.

. e 4
4. BAIAITA OT CBETJIHHHOTO H3JIbUYBAHE
HOPH ATOMHHS B3PHB :

- Bonpexu ue B cpaBHenme ¢ gpyrute BHJI0BE Opb-
- JKHE aTOMHOTO OPBIKHE € MHOIO II0-MOIIHO, HMA XOCTa
TIPOCTH M CHFYDHM CPEJCTBA M HaUHHH 33 3alUTa OT
HErosoTo BB3fcHcTBHE. Boen, koiito a0 ¢BBBPILIEH~
CTBO € OBJIA[AJ1 TE3H 3AlUMTHH CPEACTBA M HMAYHMHH,
INe ChyMeE YCIICUIHO [a JieHcTBYBa Ha GOHMHOTO nosle B
00CTaHOBKA H2 NMPOTHBHHKOBO aTOMHO HanajeHHE M Ja
‘M3nbIHABa GolfHata cu 3amaua. Ilpu pasraexknane ma
nopassBamure . GaKTOPH INIPH ATOMHMS * B3DHB - He'
MOKE Na Ce rOBODH W 3alLMTa OT BCEKH (GAKTOp mo
oraemHo. He mosxe Hanpumep ma ce roBopu 3a samura
CaMo OT CBETJMHHOTO H3IBYBAHE, & 1a HE Ce JBPIKH
CMeTKa 3a ApyruTe (hakropm — yAapHaTa BBJHA,
NPGHUKBAIIATA PafMaldsa K PajUOaKTHBHOTO 3apa-
3ABaHe Ha meCTHOCcTTa. IIpH aTomeH B3pHB Ha oOT-
KPMT2 MECTHOCT YOBEK IIOJIy4aBa KOMGHHHpPaHO mo-
paxenue. Ilopagu ToBa NPOTHBOATOMHATA 3aLHTA
TpaGBa Ja BKIIOYBA 3aU[UTHH MEPKH NMPOTHB BCHYKH
nmopasaBalM (HaKTopH. :
Bspno e, ue ne Bcuuky ¢akTopu meiicTByBaT emHO-
BpeMeHHO. CBET/IMHHOTO U3/TbYBaHE M IPOHUKBALIATA
pajuHanysA 3anouyBaT fga AcHCTBYBAT OT MOMEHTa Ha
B3pHBA U JEHCTBHETO HAa CBETIMHHOTO H3JILUBAHE
IIPOABIIXKABA HAKOJKO CEKYHIH, a Ha NIPOHUKBAILATA
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paguamua 10—15 cex. YaapHara BBjHA 33mo4sa 1a
HelicTBYBa ClIel M3BECTHO BpCME B 3aBHCHMOCT OT
pa3CTOAHMETO A0 LEHTHPA Ha B3pUBA. Hanpumep aKo
YOBeK ce HaMMpa Ha 1 x# OT LEHTHpa HA B3pHBa,
yAapHaTa BBJHA LI¢ CTUTHE [0 HEro Cjiej OKOJIO 2 ce-
KyHJH, 8KO Ce HAMApA Ha Pa3CTOAHME 2 K# — CIeX
5 cexynnm, a aKo € Ha 3 kx4 — CJIex 8 cexynmu.

3a samuTra OT yJapHaTa BhJH2, OPOHHKBRINATA
pajiManusa, CBETIMHHOTO M3JIbUBaHE H PafNOaKTHB-
HuTe BeulecTsa Ha GoliHOTO MoJie ce Ch3xasaT QopTu-
(GMKAIMOHHE CBOPBIKECHHA, KOHTO Ca OCHOBHHTE
CpeACTBa 3a 3aluTa Ha Xopara, GoliHaTa TEXHHUKA,
OPBIKHETO H MMYILECTBOTO OT aTOMHHS B3DHE. Kbm
¢dopTuUKANMOHHATE CHOPBIKCHHA CE€ OTHACAT CH-
CTeMHTe OT TPaHILEH X XO0Be 3a chobmieHne C mox-
GpycTBepHM HAIIM ¥ GIHMHAAXKH, KAKTO H Pa3IHIHHTE
BrOoBe y6erxuma u TecHu oxomu. Ha ¢ur. 41 e n3o0-
6pa3eH CXeMaTHYHO NMpOQHIBT HA TPaHIUEsT. Or ¢u-
rypara ce BHXKAA, 4e CTPBMHHTE CTCHM HA TpaHIICATa
[peanassaT OT NPAKOTO AcHCTRAE HA CBETJIMHHOTO
usrpuBaHe. lebenmpaTa Ha moyBara npu Cpesa
3HauMTeHO ocnabBa Mo3aTra IIPOHMKBAIIA PAaZHALAA.
XopaTa B TpaHIEuTe Ca 3AIIUTEHH OT CKOPOCTHAA
HAITIOp HA y[apHATa BBJIHA, KOETO JOCTA UyBCTBHTEJIHO
HamaJ1sABa [Opajkapaioto i neicrsue. Braromapenme
HAa Te3d CBOMCTBA HA 3EMHHTE YKPMTHA CHCTEMATa OT

) TpaHIIEd B XOXOBE 33 CHOGIEHME € OCHOBA HA MHMKC- o
HEpHOTO yKpeIsBaHe Ha IO3MIHMHTE M HA paiommre
33 pasmojaraHe Ha BOHCKHTe IPH OMAaCHOCT OT aTOMHO
HaMaJieHuE. ‘

IIpu pasmonaraHe Ha BOWCKHTE B OTKPHT THI
TpaHImIen ¥ OKonu (esomacHOTO pasCTOSHWE OT M-
cToTO Ha B3puBa € 1,5 — 2 II'BTH DO-MAJKO, OTKOJ-

KOTO IIPM PpasHoOJIaraHeTO MM Ha OTKPHTA MECTHOCT.
3amuTHETe CBOMCTBA Ha HIDKEHECPDHHTE CHOPBIKCHHA
MOJKe OlIe moBeue Ja C& YCHJIAT. o *
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Besumocr moske nu f1a ce xase, we kato ce OCH-
TYpPH 3aliuTaTa NPOTHB- IPEKHTE JBUH HA CBETIIH-
HAT4, HHC HAIIBJTHO H3KIIIOUBAMe fI0DPA’KABAIOTO Jei~
CTBHC Ha CBETIMHHOTO H3/IbuBaHe? ToBa He MOjKe
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Dduz. 41, Tpaumeara,ocnating nopax?anauxoro Aeltcrne
HA ATOMHHA B3DHB :

Aa ce xaxxe. B nedcTBHTENHOCT MBuMTE, KOHTO nagat
BBPXY CTPBMHHTE CTCHH Ha TPAHINESATa, YaCTHIHO ce
OTpasABaT OT TAX (TOBA € 03HAYEHO C OYHKTHDaHHK
CTpenku.-Ha ¢ur. 41). Orpasenara uacT or cBeTHHE-
HOTO MIIBYBAHE MOXE Na HaHece mopajxeHue (06-
rapsHe) Ha\UOBEK, KOHTO ce HaMHpa Ha AHHOTO Ha
TpaHmenTa. Ilpu eqHO M CBIIO KOMMYECTBO CBeT-
JMHHM M3NBYKH, Nafalldi BHPXY CTPBHMHHTE CTEHH
Ha TpaHINeATa, CTENEHTAa HA HAHECEHOTO MOpajM<eHHE
BEDRY 4YOBEK; KOHTO le Hamupa B HEsA, 3aBHCH OT
OTP&XATCJIHATA CIIOCOGHOCT Ha cTemure . OTparka-
TeJIHATA CIOCOGHOCT Ha MaTepHaimTe TE Xapakrepu-~
SApa, KAKTO Beue Gelle KasaHO, ¢ KoedHIOHeHTa Ha
OTpaskeHMeTO M OCBeH TOBa C pasnpegenenuero Ha
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OTpaseHaTa CBeIIMHE B NPOCTPaHCTBOTO- CHPSIMO . l
TOUKATa HA IIQJRHCTO H& JIBhYR.

B 3aBHCHMOCT OT X&paKTepa Ha IPOCTPAHCTBEHOTO
pasnpe/ic/leHHe Ha OTpa3eHaTa CBETIMHA OTpajke-
HHeTo GHMBa HACOUEHO, PASCERAHO N CMeceHo. Bu-
J0BETE o-rpaxcemm ca noxaaann Ha qmr 42,

AVAV RN

Duz, 42. waoae orpamem.

G — HACOYeHp 6 ~— HACOWEHO PASCERABO, ¢ — CMECCHO,
¢ — RANBIHO PASCERHO

Bcexu BHJ OTpajkeHHe, KAKTO M KOCGHIMEHTBT
HA OTPAXKEHUETO; 3aBHUCA OT CHCTABa M CHCTOAHHETO -
HAa NOBBPXHOCTTA HA TEJATa, @ CHHIO M OT BI'bJIA HA |
DajaHeTo & H.Br'BJIA Ha oTpakemmero $. Hacowemo -
(ornepanHo) OTPANKCCRHE HMAT IJIAJKATE NOTMPAHH
nosspxHocTH. Oryefamaoro oTpaxkenne (gur. 42) ce
NOYUHABA HA MSBECTHHA OT (PH3MKaTA - 3aKOH —
MajaIqUAT JTHY, HOPMAJaTa KBM: OTPa3fBalata IIO-

. BBPXHOCT M OTPA3EHHMAT JIbY JIC)KAT B ¢HA PAaBHHHA;

BI'BTBT Ha .NAJ@RETO € PaBEH Ha 'BI'bJI HA OTpajke-
guero. Ilpu ornemanHoO OTpaXkeHHEe NIOCOKAT2 Ha
‘OTpa3eHus JTHY 3aBHCH OT IIOCOKATA HAa MANamius JTbY.
Pa3ceaHOTO OTPRAIKEHHE CC XapaKTEPH3HpPa C TOBA,
Y€ NpPH OTPAYKEHHETO NPOCTPAaHCTBEHHAT EI'BI, B
KOMTO ce pasmpOCTPRHABA OTPA3CHUAT JFHYHCT IOTOK,
ce'yBenmyaBa. Ocoben HATepeC MpeACTaBIISABAT ABATa
YACTHM BHJAQ PpasCesHO OTPa)KEHHE — HACOTECHO
PR3CEHHO. H HANEIHO PA3CesHO.

HacoueHO pasCeAHOTO OTPANCCHHE CE XapaK-
TepH3Hpa C KOHIEHTPHPAHE HA OTPa3e€HMs IIOTOK B
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HAKaKBB NPOCTPAHCTBEH BI'bJI, [IQCOKATA HAa YHATO
OC Ce omnpefdesss MO 3aKOHUTE 32 HACOUEHOTO OTpa-
xenue (¢ur. 42, 6). Kum npeameTute, KOUTO HaBaT
HACOYEHO OTPa)keHHME, CE€ OTHACAT MATOBHTE METAJIHH
TMOBBPXHOCTH, CaMOJIETHHTE NOBBPXHOCTH, JIAKH-
PaHHTE IJIOILH.

Hanwsaro pascessoTo (Amdy3aHoOTO) oTpa)keHHe ce
XapaKTepH3Hpa C pasNpOCTPaMABAHE Ha OTPA3CHHS
J'BUMCT MOTOK B NBJICH NPOCTPAHCTBEH BIBI 2T,
HAMHpPAH} Ce OT €JHATa CTPaHA Ha IUIOCKOTO THJIO,
oTpasaBawmo IoToka. OTpaseHuAT noToxk o6pasysa

TAJIO — KBJI060, — KOETO C& Jomupa A0 OTpa)kaBa-
1aTa MOBBPXHOCT B TOYKATA HA NAJAHETO HA JIbYa
(dur. 42, 2).

B npupopaara usama -rena, JaBalId HaI'BJIHO Pa3CeaHO
orpakenme. KbM ‘BelliecTBaTa M IpEAMETHTE, KOMTO
AaBaT OTpaKeHHE, MHOrO GJIM3KO JO HABJHO pas- .
. 7 - CedAHOTO, Ce OTHACAT anabacTephT (ApeCHO3BpPHECT
~ runc), 6AnaTa MywamMa, MaCHESHEBHMAT OKHC, KpEeAaTa,
CyXa u3opaHa u OpanyBaHa 3eM#, MACHKBT, IPECHHAT
CHAr M T. H. .,
CMeceBOTO OTpasKeHHMe € CLCTABEHO OT HAaco-
YCHO M pascessHO oTparkenue (dur. 42, ). Cmeceno
OTPaKEHHE MAaBaT MIICYHOTO CTHKJIO, HAKOH BHIOBE
II0YBa BEB BJIAYKHO CBHCTOSHHE H NPH TOJIEMH BIJIH
Ha majaHe Ha CBETJIHHHHA ITOTOK, BOJAHHMTE TOBBHPX-
HOCTH ¥ T. H. CIO)KHO € OTPa)KEHHETO OT 3eMHHTE
TMIOKPHBKH: IIACBK, TpeBa M T. H. B wmero simsar
BCHYKH BHHAOBE OTPaKEHHsA, KaToO Ce 3almO4yHe OT
HacOYEHOTO H Ce¢ CBBPIIM C HAIBJIHO PA3CEAHOTO,
Ha ¢ur. 43 ca najenn 3a nmpumep KPHBHTE HA OTpa-
JKEHHETO Ha CBCTJIMHHHA IIOTOK OT CyXa IJiHHa. Beska |
KpuBa Ha ¢ur. 43 oTroBaps Ha ompejesieH BI'BJI Ha
najiaHe Ha CBeTINHATA a. brua B, koifto ce orumTa
OT XOPM30HTA, € BI'BIBT, C KOHTO Ce oIpegesis roje-
MHHAT4 HR OTPa3cHHUA CBET/IMHEH IIOTOK..
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.

Or pasrnekAaHeTo Ha KPHBHTE, MOKA3aHH Ha
¢dur. 43, moxke na ce mofifie A0 CIEAHHTE H3BOAH:
— npu roJeMM BIJM HA NAJaHETO & CyXHTE mo-
KPHBKH OTpa3sABaT CEeTIMHATA NPENMMHO B TI0GOKAaTa,

vﬁ?
LS

OJ0BOTO 60 S040 WX 10 0 10 20 30 40 50 60 70 80 %0 100

Ompasema enepeus  —~——— —— ampnmn sHeD SIS
1] t.e:n e DeACKUS s (6§ cxaanume gaaenus
Ha usMEDbAmEANUS yoed) . Wa uamepbameanun yped )

duz. 43. Pasupenenense Ha orpiaemn €HEpTHA B Npo-:
" CTPEHCTBOTO NpH PASJIMYHA BIIX HA nagaue («) ¥ BIIM
. Ha orpaxenne () Ha JIBUHTE :

OT. KOSITO KABA CBETIMHHMAT CHON (kBM M3TOUHHKA
Ha CBETJIMHATA), @ BJAXKHHTC — B obpaTHa OCOKa;

-—— HOPMAaJIHO (mepIeHUKYJAPHO) OCBETEHHTE IO~ -
BBPXHOCTH (a=0) naBaT npuGIMIUTETHO CUMETPUTIHA
CIPAMO HOPMAJaTa KpWUBa HAa PasTpE/CICHUETO Ha
OTpaseHaTa CBETJIHHA.

TlecHO Ce BHIK/A KOJIKO € CJIOMKHO OTPa)KCHHETO Ha
cBeTIMHATA OT 3emHMTe NokpuBKH. To 3aBucH OT
BHA ¥ CBCTOSHHETO Ha NOKPHMBKaTa, OT BI'BJA HA
NajaHeTo o ¥ OT BI'BJA Ha OTPAYKCHUETO B. .

CnegoBarenHo He TpsA0OBa fa ce CMATA, d€ KaTo €
ocMrypeHa 3aluTaTa OT HPEKHTE JBYH B OTKPHUT
OKOIl. Wi TPAHIUEH, MOMKE HANBJIHO ma ce H3Garmar
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NOpa)KeHnATA OT EBETIIMHHEOTO U3JIBYUBaHEe fIpH aTOM-
HHR (BOROpOAHMA) B3pHB. Ome mno-mamxo ToBa
MOJKe fra ce kaske 3a 061auno BpeMe. B oTKpRT oxon
HIIA TPDAHIIES. B MOMEHTA H2 ATOMHHS B3pHB Tps6Ba
Ad Ce sajyerHe ¢ .Jmue Hajoiy, 38 Aa 6BIe I0-MaiKe
TIOP2;KEHHETO OT OHA3H YaCT Ha CBETIMHHOTO H3HUBA-
He, KOATO Ce OTPa3fgBa OT CTPBMHHTE CTEHH Ha Tpad-
II€ATa | OT 0GJIaLKTe, KAKTO ¢ IOKA3aHO HA ¢nr. 44,
Ilo xaxbB Hawmm morar ma ce YCHIIST 38IQUTHHTe
. CBOHCTBA Ha ¢opTHdUKanUOHHHTE. CBOPBIKEHHU ?
ToBa ce mocrmra OTYaCTH Ype3 ycTpoMBaHe HA IO~ .
-KPHTH TECHH OKONW HJIH Ha IOKDHUTH OTAe/Hu y4a-
CThUM OT Tpanmeara Gimso go OTHEBHTE IO3UIUH
Ha CTpEJIKOBHTE, MWHOXBBHPrauHMTE, KapTeuHuTe. u
APyrure nopenesus. JbRuHATR Ha ‘IIOKPUTHTE
YY4CTBOH “OT TpaHmenre e 10—12 . Iloxpurnara
ce m3paGoTBaT or mebenu BbPJIMHHN MIM IPENM, Ha-
PEICHM NBTHO eaHa RO Apyra HanpdBo HA 3eMATa
HANPEYHO HAa OKONA WM TPAHINEATA M 3aCHIIaHH OT<
rope c¢ npwcr. Crnoar nprer Tpsabea na 6bae TaxsB,
ue obmara nebemmma na NOKpHBA K2 He Obje mo-
Maiko or 50 cu.’ ‘ .
Tpsbea na ce uma NPEABHA, Ye MOKPHTHAT OKOI
WIH TOKPMTHAT YYacCTBK OT TPaHIICA HE CaMO Ha-
UBIHO H3KIIOUBA AEHCTBHETO Ha CBETIMHHOTO H3-
JIBYUBAHE, HO H IO-CHTYPHO NpPEANAsBa OT NPOHNKBa~
maTa paxuanus, OT yXapHATA BBLJIHA M [0 nN3BeCTHA .
CTeNICH OT PaAMOAKTHBHHA IpaX. Co o
Tpanmente u xonosere 3a chobuenue He TpaGBa
A8 HMAT DE3KH UYNKH, THif KATO B Te3m mecra Te
JIECHO ‘Ce Da3pyIIaBAT OT yHapHaTa BBma. =
ITpes sumara moxpuenre Ha y4JacTsouTe oT TpaH-
IICHTE MOXKE Nia ce u3paGoTBaT oT cHar. 3a Tazu nen
HaJl OHPERENICHHTE ' MECTa OT TpaHIeHTe  Ce H3pa-
6orBaT, cBOZIOBE OT baunmm wm mmepmmar, xonto
CTI€R TOBA Ce 3amensBar. JlexsT ce sacumsa cEC cisr
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y ’ JUART 1O~
& caersT ce Tpambysa jobpe. 3a na ce B
MAKO OT BB3/ICHCTBHETO HA Y/ADHATa BBJHA, IO~

KPUBHTC HA TPayiICHTE U XOJZOBETC 38 cpobuieHHe HE
’ ’ . 4

uz. 44. Vipueage B TpUmIes (OKON) OPH ATOM-
B nsplmf(pro B MOMCHTA HA STOMHHA BSpDHB

BOAHHMKBT Ct HAMEPA B TDRHIICATA MM OKONS,
Tolt TpAOBa A8 JNErEC HA XBHOTO .

GuBa ga Cc MOKA3BaT HAj GpYCTBEpA HA TPAHILICHTC.
Tpanmente B XOZOBCTe 33 Chobmempe TpaGma 13,
6baaT HSKONSHE B IBjeH mpodm (;x'b;xSanna
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1,5#4),aB IIOKPATATE y4acTBIM U MECTaTa Ha GIrHm-
[aXKHTe H yOe)KMINaTa Aa mmar Abnbounna qo0 1,8 u.

3a NOBAMIaBaNe YCTOHYHBOCTT Ha OKOIHTE, TpaH-

LIEMTE M XO/oBeTe 3a CHLOGIEHME cpemy ymapHaTta
BBJIHA CTPBMHHTE CTEHM B cnabHTe mOuBH ce YKpe-
TABaT—06IMIOBaT ce-C mpnerh, ABCKH, IJIETOBe,
TPBECTHKOBH POI'O3KM, KaM'bll, IHTOBE OT BBPUINHY -
u-T. H. KojioBeTe, xouTo ABPIKAT OOMHIOBKaTa, ce
3adK4YaBaT C TeJICHH o6Teranxu. :

Bewuku orkputh ABPBEHH 4YacTH Ha oTGpanuTe-
HATE CBOPBIKEHHMSA 33 3aLIMTA OT CBETIMHHOTO H3-
JBUBAHE HENDEMEHHO Tpa6Ba a2 ce wmamaskaT C
riavua (opner) wnm ¢ BapOB pasTBOp, a B 0GuLOB-
KaTa Ha CTPBMHHTE CTEHH Ce OCTaBAT npe3 BCeKH
40—50 u NPOTHBOMOXKADHU MEXIAHHH C IBJDKHHA
1—2 u. Oxomo or6pamuresmure CBEODBIKEHHUSA, Ha-
MHpamy ce B ropa, Ce pa34ymMCTBaT CBUKHTE, LIyMaTa
H CyXaTa TpeBa, a B HacCeJIeHH HOYHKTOBE Ce ChGapsaT
JICKATe ABPBEHH NOCTPOMKH orpagu. OTkpurHTe
ABPBCHH YaCTH Ha IOCTPOMKHTE CBHINO Ce M3Ma3BaT
C HPBCT, BApOB pasTBOpD WK C ADYT HeBB3IIa-
MEHABAall Ce pasTBOp.

AKO B MOMEHTa Ha aTOMHHs B3PDHB XOpaTa ce Ha-
MUDaT B NOKPUTH OKONM M YYacCTBOH OT TpaHIlIeH
W B moaGpycTBepHM Humm, 6esonacHoro pascros-
HHC OT €NHIEHTHPA Ha B3pHBa B CpaBHEHHE C pas-,
CTOAHHETO, KOTaTO T€ Ca HA OTKPHTO, e 6sae npu-
6nnsuremo 2—3 npTH HO-MaJIKO, 2 IopaXkaemara
II0Il, KAaKTO € noKasaHO Ha dur. 45, me O6wae
4—9 osTH NO-Maska. B HOKDHTHTE OKONH, TPaHIIEeH
H NONGPYCTBEPHM HMIUM 3aITHTATA OT PaAHOAKTHBHMSA
1IpaX Ce OCHIrypsiBa C H3MON3yBaHETO Ha HHOUBH-
AYaJHATE 3AILUTHM CPEACTBAa — NPOTHBOTA3W, Ha-
METana, 3aWMTHA Yopamu u T. H. Ipn MO~HATAThII-
HOTO YCEBBPUICHCTBYBAHE HA OKOIHTE M TPRHIIeHTe
38 3amyUTa OT yHApHATA BBHIHA, [IPOHHKBAIATA PafH-
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Tiow wa xosmo moxce da Sajam nopa-
sene xopa bsb POPMUDURAGUONHS
COPAIENUR )

4 -8 N0 -MAANG

- R iy
I 2

ﬁ“&?ﬁ 2JW/—' om— 4&

Tlaow wa xosmg e bssmomcno nopaxce-

wue 4a xopa usbon Qopmugureyy -
OHHU CoOpaNCENUS

. 45. OGHKBROBEHHTC dopTrDAKAUHOHEY CHOPBKEHAA
m“ [UIONITS H8 BBHIMOYKHOTO MODA)KEHAE H3 XOpa-
Ta 4—9 wBLTH .

¢
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U7 H DANHOAKTABHAA IIPax Ce yCTPOHBAT mox6 -
- BepEM Huum (¢dur. 46) u Gnmnaxrzn (¢nur. ﬁﬁﬁc
SApaBa OGJMOOBKA Ha SEMJICHHTE CTeHm ¥ HOKpH-
Bure. JleGenunara ma NIPBCTTa BBPXYy IOKpHEA
Tp6Ba na Gene mat-mamxo 100 €M 32 NO-CHT'ypHa

"y TR

Pue. 46. TlonGpycraepra mama -

Qui. 47. TonSpycraepen Gammpan
192 . ’
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O1we no-curypHa 3alquTa gaBaT yGerxninata. Beuu-
KH y6erxmina (CKpHBAJMIIA) Ce NPaBAT OGHKHOBEHO
TIOR3EMHH CBC 3{(paBH CTEHH H NoxpuBH. Jlebemn-
HAT4 HA NPBCTTA HAJl TAX Tpsa6Ba 12 6Bae Half-MasKO
1,5 ». Bxomosere Ha 6auHmaKuTe U y6erxuinara ce
3aTBapAT ChC 37IpaBH BpaTH.

3a sanmTa Ha OpBAMSA, TAHKOBE, aBTOMOOHIH H
IpPYI'H TEXHHYESCKH CPEJCTBA C¢ YCTpOHBAT OKOMHM H
yxputns. Boempumacure, rOpHBO-CMaSouHHTE Ma-
TEpHAJIA, XPaHWTEJIHHUTe NpHMacH B (QypaxsT ce
YKpUMBAT B TECHH OKOIMM, POBOBE MJIA HUIIH.

3a 3ammTa- OT CBETJHHHOTO H3JIBYBaHE CHAOBETE

- ¢ TOpHMBO-CMa30YHH MATEpHANH € ueaechobpasHo na
ce 3acHmBaT Hai-manxo ¢ 20 cu npuCT. 3a eKMMaXKATe
Ha TaHKOBETE M CAMOXOAHHTE apTHJICPMHCKH yCTa-
HOBKM CHIypHA 3aluTa gaBa GpoHsaTa. 32 mMpOTHBO-
aTOMHA 3SAIIMTA B HAaCeJICHMTE IIyHKTOBE Ce YCTpOX-
BAT CJIEJHHTE 3alMTHH CHODBIKEHHA

a) CKPHMBAJMOIA TIOf Pa3IMYHH CrpajH;

6) crenMangHO TOCTPOEHH OTAENHH CKPHBAJHINE;

B) YKDHTHS OT OPOCT THil (TECHM OKOIH, 6mm-
‘maxKu).

Teau yGerxuia Tpsbsa ga OTroBapAT HA BCHUKH
MSUCKBAaHMUS HA NPOTHBOATOMHATA 3aIIIHTA.

B'‘rosemuré rpajgoBe Hal-MacoB BHJ CKPHBaJIHILA
Ca CKPHBAJHIIATA 10X JKHJIHINHHTE JAOMOBE, Yy4H-

" nMuIaTa, yYpeKOeHHATa M APYTH COJIMMHH crpa;m
(n3benure CKPMBAIHING).

HN36euure cKpHBamuina ca IOPOCTH H cm.nenpe-
MEHHO JOCTA CHTYDHH 38ILWTHH cpep;c'ma npo'rua
aTOMHOTO OpBIKHE.

B cpaBHenme ¢ yOe)KHIIATAa B OTKPHTa MECTHOCT
Te TpaGBa fAa OTroBapfiT HA HIKOH JOITBJIHHTEITHH
HN3NCKBaHHUA. '

IToxpuTHEeTO Hajy u3GeHUTEe CKPHBAJIHIMA TpAOBa
He caMo Ja ocnabBa IPOHHKBaIATA pajguMands Jo
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AonmycTUMaTa, HO M Ja OBAe TONKOBa 3;paBO, ue
Ha ONpPCHEJICHO Pa3CTOAHME OT MACTOTO HA B3pPHMBA A
H3ZBpKA yMAPHATA BBJHA H aKO Ccrpajara 6bae pas-
PYIICHA, 1a HE C& CPYTH MOJ TeXKECTTa Ha CHLOOpEeHuTe
CTCHH, IUIOYH M JIDYId OCTaHKH OT  Hesl. AKO IIOKDH-
THETO HE € JOCTaTBYHO 3[APABO, TO CE YCHIBA C
AOMBJIHMUTCIHM KOJIOHH HIM [0 JAPYr Haguy. B
TOSH Ciyval € Hali-M3roJHO [a Ce CIPOAT CKpHBajH-
g ToJx CrpajiH C METAJHU M >KejJe300€TOHHM KOH-
CTPYKIMH, ‘ ' :

" 3a npeanassaHe OT NMOXKap, KOMTO MOMe Ja BBH3-
HHKHE B CrpajaTa, OKPUTHETO Ha CKPHMBAJIMINATA Ce
NpaBH OT OTHEYNODHM MaTepuann — GEeTOH wiu
XKeJIe306eTOH — M Ce 3aCHIOBa OTrOpe C NSACHK MM
IPBECT, KOMTO IO 3amasBaT oT Gbp3o HarpsBane.

IIpn ycrpoiiBame Ha ms6eno cxpusamume ocobexo
BHHMaHHe ce o6phIna BBPXY OCHTYDABAaHETO HAa BB3-
MOXXHOCT 32 H3JIM3aHE OT Hero, B cayda# ue ce
CPYTAT TOPHHUTE €Ta)KH Ha CrpajaTa M GmaaT sarpy-
ITaHH H3XOTHTE Ha CKPHBAJMIIETO. 3a TA3H LeJT OCBEH
TJIABHASL M3XOJ B CKPUBAJIMILIETO Ce yCTpPOMBAT
HAKOJIKO 3allaCHH H3XOIH.

Uecto B CKpHBanMIata ce M3paboTBAT MON3EMHH -
aBapUiHU NPoXoau (IIPe3 KOHTO Ce MMHABA II'BJI3eI-
KOM), UMHTO H3XOX Ce OTJajeyaBa OT CTEHHTe Ha
crpajata (Hai-MajaKo Ha HOJIOBHHATAZ OT BHCOYMHATA
W) M Cce NpaBH Ha TAKOBA MACTO, KOETO He MOxKe na
6Bae 3aTPYymaHO OT OTJIOMBILMTE Ha paspymenarta
crpaaa. ' S

AKO CrpajuTe HAMAT TONXOAAINM M3GEHH mOMe-
LICHNS, MOXKEe Ja ce TIOCTPOAT HACTPAHA OT TAX OT- -
JeJIHA CKPHBAJIMING.

3a na ce HamanH ONACHOCTTA OT €THOBPEMEHHO
CPYTBaHE, BCHYKH H30EHH M OTIEIHHM CKpHBayMIng
CC PasienAT HAa OTACNCHMA ¢ nebenu nperpagHu
CTeHH. :

194 -

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5



| - L

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5

Ckpueanuinero moxke na 6nae cHaGaeno ¢ dunrpo-
npoperpurenna ypen6a. OcoGeno sHumamme ce 06-
PBIA BBPXY OTCTPAHABAHETO H2 BB3MOYKHOCTTA 3a
TIPOHMKBAHE HA PAaJUOAKTHBHYM BELIECTBA INpe3 Bpa-

TMTe. 3a Tasu LeJ OPH IVIABHHA BXOJ HA CKpUBa-
JIMLLETO Ce YCTPOHBa NpeaABepyeE C ABE BPATH : BEHIIHA
3aI[HTHO-XEPMETHYHA BpaTa M BBIPELIHa XepMme-
THYHAa BpaTa. [InpBara npexanasea foT meiicTBHETO
H3 yJapHaTa BBbJHA M OT IPOHMKBAHETO HA DPATUO-
aKTHBHHM BEINECTBA, & BTOPATa CAMPa CaAMO NPOHHK-
_BAHETO HA DPafMOAKTHBHM BEUIECTBA, NOPAAU KOETO
Ce mpaBH IIO-JIEKa. )

B cxpuBanmmero ce mnpokapsa” aKyMyJaTOpHO
€JICKTPHYECKO OCBeTneHue. OCBeH TOBa TO ce CHal-
AABa C TPOTHBONOMAPEH MHBEHTAD H aBapuiHHN
HHCTpyMeHTH: GpanBm, J0CTOBE, KMpKH H T. H.

B nacesennrte IyHKTOBE IOCTa CHIYDHM 3alUTHH
CPEACTBA C2& YKPHUTHATA OT IIPOCT THII, KATO MOKPHTHTE
oxomy u Gruunaxu. Te ce NpaBAT Ha OTHAJIEUEHHe OT
CrpajuTe, HE IO-MaJIKO OT IIOJIOBHHAT4 HM BHCO-
umnHa. Tpsabsa 1a ce MMa NIpeABUA, Ue BCUUKH IOKPHTH
s y6e)KHMIa OT KaKBBTO M Aa € THIl H3KIIOUBAT HAI'BLJIHO
NEeHCTBHETO HA .CBETJIMHHOTO M3JIbUBAHE NPH aToOM-
HHS B3pHB. '

Ho He camo H3KyCTBEHHTE CBHOPBIKEHHA AaBaT
CHrypHa 3alTa INPOTHB ATOMHHA B3pHB. JlocTa
e(dHKACHO 3aINTHO CPEACTBO Ca M HEPABHOCTHUTE Ha ~
MECTHOCTTa (OBpa3M; XBJMOBE, POBHHHM, HACHITH,
AMH oT GomOu u cHapAnu uT. u.). Te Morar HaTLITHO
a8 HM3KJII0YaT IOpa)KeHMATa OT yJapHATA BEHJIHA H
NMPOHMKBAWATA pajualuA, KaKTO K ofrapsausaTa .
OT CBETJIHHHOTO H3/IhYBaHe.

3a yKpHTHA B IJIAHMHMTE CE M3NOJI3yBaT MEMICPUTE
M PA3ITMYHHTEC H3KOIHH MHUHHH CHLODBIKCHHA.

Orymmumnrennata ocoGeHocT Ha ofrapsHusaTa OT
CBETIMHHOTO H3JTBYBAHE € TasH, Ye T€ €a CTPOro
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OrpaHUYECHH IO HE3aIUTEHMTE MECTa Ha KOIKaTa,
KOMTO Ca Oumm o6BpHAaTH KBM LECHTHPAZ Ha B3pPHBA
(M3TOYHNKAa Ha CBETJIMHHOTO H3Tb4YBaHe). TakuBa
o6rapsAEUA HOCAT MMETO ,OpoduaHM obrapaHMA®.
Ilo 3axpuTHTE HIM 3aCEHYEHHTE MECTa HAa TAJIO-
T0 OGMKHOBEHO He ce mosABaBaT obrapauus. Tosa
e JIeCHO OGACHHMO, KaTO
ce ¥Ma NpeBHL, Ye CBeT-
JIMHHOTO H3JIbYBaHe. ce
pasmpocTpaHaBa IIPaBoO-
nuHeliHO M cnexoBares-
HO  pge#icTByBa TIJIABHO
BBPXY HE3aINMTCHMTE Ua-
CTH Ha KoykaTa. Xapak-
TepeH ciyuvalt, Ko#HTO
} NOTBBp)KAABa NPABOJH-
i HelHOTO pasmpocTpane-
HHEe HAa CBETJIHHATa NpH

Duz. 48, CBerimHHOTO mM3-
NABYBAHC CC PaASTPOCTPAHABR
npaBoymHeHHO. BosTa Ha ras-

Iojjiepa € HM3TOpsANR, & Me-
CTATa, SACCHYCHH OT BCHTHNE,
Ca OCTAHANM HEBPUINME

aTOMHUSI B3pHB, € IIOKa-
3aHo Ha ¢ur. 48.

Mooke nma ce mnpuse-
IaT CJICQHUTE IpHMEpH
3a ,upodbmmEn obrapa-

Hua“ B rpagoBeTe Xupo-

mmma u Harasaxu:
‘Ionex CeJIsAN M NMINEJ Ha IPO30pela: phIeTe My
cumHO ofropeiy, a JUHETO M UIHATA MY, KOMTO Suam
CBBCEM OTKDUTH, o0ropemmu cbBceM calo, IoHexe
BIBIBT, DOX, KOUTO mapmaiy JbuyuTe, GUII TAKBB, 4e
Te He OKa3ajH  CBIECTBEHO BBb3JeHUCTBAE BBLPXY
Tpyna u Junero (BIBJIBT Ha majgaHeTo G rossm).
ITonmyoGneueHn BOMHHMIM, KOMTO CE HaMHpaJ H Ha
1800 x oT msAcTOTO HA B3pHBa, O0ropead camo OT
eqHaTa CTpAaHa — Ta3W, KoATO OHiaa o6BpHaTd KbM
orHeHoro KBa6o. Ha ¢ur. 49 ¢ nokasaxo ,mnpo-
bumHo ofrapsame”, MONydweHO NOX™ BBH3ACHCTBHETO
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Ha CBeTimMHOTO Manbupame. Illlamkara ce OKasana
FOCTATHUHA [a NpEANasH IOPHATA UacT-Ha IaBaTa
oT obrapsHusi.

H306mo uoBek, KoHTO Ce namnpa B CAHKAa, Ch3-
JafeHa OT KAaKbBTO H /13 € IPEIMET, MOYKE HAIBJIHO

 Duz. 49. s, IIpodumau obrapsnma‘s. lllankara e mpeamnasuna
or obrapsiHe TopHaTa 9acT HAa IJjaBaTa

Ia wu3berHe ofrapsiHUATa NPH PasNpPOCTPAHEHHETO
HA CBCTJIMHHOTO H3JIhYBAaHE.
Tps6Ba 1a Ce MOMHM, Ye BCAKA HEMPO3PayHa Ipe-
- rpaja, KOSTO HpennasBa OT HPSAKOTO AcHCTBHE Ha
CBET/MHATA, B IIOBEYETO CIyYaH HANBJIHO HIKJIIOUBA
ofrapauanaTa. O6MKHOBEHOTO 06JIeKNO CHINO OKA3Ba
SAIHTHO JelicTBHe Cpelly CBETJIHHHOTO H3JITBY-
BaHe NpHM aTOMHHA B3PHB.
Ille pasriename cera BHIPOCA, KaK fia ce neﬁc'mysa
. IPA QTOMHHS B3DHB.
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OT momeHTa Hg uM30yxBaHeTo Ha aTromHaTa GomGa
0 HMABAaHETO HA yJlapHaTa BBJIHA, KAKTO Beue Gere
Ka3aHO, NPEMHHABAT HAKOJIKO CEKyHOu (BpPEMETO
3aBHCH OT DPa3CTOAHHETO A0 MACTOTO Ha B3PHBA MU OT
xanubbpa Ha Gombara). O6Gaue TOBa BpéMe IO3BO-
JIABa Ja ce 3aeMe C HAKOJIKO KpaykKu Hal-GIH3KoTO
yxkputue (oxom, poB, OiamHAaXk, ybesxuine). Maxap ..
ye CBETIMHHOTO H3JIbYBaHE M IIPDOHHKBAIIATa pa-
JIvMalys oYBar qa AeHCTBYBAT OT MOMEHTa Ha B3pHBA,
MOHEKE NeHCTBHETO MM IIPOABIKABA CAMO HAKOJIKO
ceKyHaH (CBETIIMHHOTO U3JTHUBAHE Tpae OKOJIO 3 cex., a
IpOHUKBauaTa paguamys 10—15 cex.), 6bp30TO YKpH-
BaHe MOYKe [0 I'0JIAMa CTEIeH fa ocyiabu aeitcTBHETO
‘Ha Te3u mopasaBamm ¢aktopu. ITopagu TOBa €
HeoOxomumo Ge3 3abaBsHe A3 ce H3MOJI3YyBaT yKpH-
THATA. ’

. Axo HaGiau30 HSAMa OKOIl, TpaHuesa, GIMHAaXK MIH
yOerxmme, qoOpy . yKPHTHSA ca fAMUTEe, KaHABKMUTE,

. POBHMHKHTE, MOTHJIKHMTE, Hacumnure, GoifHHTe TeXHH-
yeckn cpencrsa. Ha nmagenmrte mo-mony ¢urypum ca
MOCOYEHN pemuLa IOJIOXKEHUA Ha BOMHHKA, KOUTO
3HAYMTEJIHO HAMaJIABAT [OeHCTBHETO HAa AaTOMHHA .
B3DHB. .

Ha ¢wur. 50 e moxasaHO ITOJIOXKEHHETO Ha BOMHMK
B AMa IIPH aTOMEH B3DHB.

Ha ¢wur. 51 e moxasaHO IOJIOXKEHUETO HA BOMHMK
B KpalnsTHa KaHaBKa.

Ha ¢wur. 52 e nmoxasaHo moJIO»KEHHETO Ha BOHHUK,

" KOHMTO ce e yKpuI 38X NBH.

Ha ¢ur. 53 e noxa3aHo IOJIOXKEHHETO Ha BOWHEK, .
YKPHJI CE 3aJ MOFHJA.

JOCTaThYHO CHI'YpHA 3alllMTa NPENCTaBJIABAT TaH-
KOBETE M CAMOXOJHMTE ApPTHJICDHHCKH YCTaHOBKH
(dur. 54).

Ha xopa€ sa 3amuTa OT aTOMHHMS B3pHB TpAORa Ma
ce H3MNOJI3yBaT HAACTPOHKHTE, TOPIICAHMTE AIApaTH,
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Puz. 50. VYkpusane B K-MQ NpH aToMeH BSPHB

U// /,':///// bf:”:'
h’é—// ///[/// If

Puz. 51. YKpuBaHe B KpaiIrTHA KAHABKA
OpA aTOMEH B3pHUB : -
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apruyepulickute. KyIM ¥ pasnuuHure Bumose 6Gpo-

HeBa 3alIMTa. :
Ha ¢ur. 55 e nokasaHo noJIo)KEHHETO H& MOPAK
3ax KopabHa HaACTpOMKa.
Ha ¢mur. 56 e noxasaHo IOJIOKEHHMETO HA MOPAK
33 TOpIeJeH amapar.

s

Ity /.m.\_? -
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<buz 52. YxpHBaHe 3a] I'H NPH 4TOMEH B3pHUB

’

Hapesxpana 3amuTa . NpeACTaBIABaT apTHIIEpHit-
ckute Ky (dur. 57). ,

Tpabrd ma ce momuu, ye oKojao 85°, or cBeTyMH-
HaTa €HEPrHA Ce M3IBbYBa 32 OKOJIO €QHA CEKyHAa
cnex B3puBa. Ilopajyn ToB2 Ipy BHOKARHE HA GiACHKa
e Hy»>xHo 06Bp30, 6e3 BcakakBo 3abaBsHe, fOa ce
saemMe yOerKHIle, HAMHPAIUO CE HAa NABE-TPH KpPauKH.
Axo Habmu30 HAMa HHKAKBO ybe)kuuie, He 6uBa B
HHMKAaKBB cirydall ma ce Gsra, 3a ga ce TBPCH MACTO
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-Puz. 53. Yxpupane 383 MOTHJIKS TPH &TOMCH BSDHB

3a yxpusane. Tpabsa 6Bp3o Aa ce 3ajerse ¢ jauie
HAJONY M C KpaKaTa B IIOCOKA Ha B3PHBA, KaKTO e
nokasano Ha ¢ur. 58. KurkaTa Ha pBIETe Ce CKPHBAT
MOJ TAJIOTO, 4 OUHTE Ce 3ATBAPAT, HOHEKE € BB3MOIKHO
na ce sary6u BpemenHo 3peHmeTo.' CriasBaHeTO HA
 TOBa HpPABHJIO 3HAUMTENHO HAMAJIABA [OPAYKEHUETO
OT yJapHaTa BBJHA H NpeJNasBa OTKPHTHTE MecTa
no Tsanoro (MMIETo, PBUETE) OT CBETIMHHOTO H3JIb-
uBase.
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Duz. 55. YkpuBaue sajx xopaGua
HagCTpOlKa mpH aTOMEH B3pHB
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Ilpu BmwxgaHe Ha OnAChKa Hammpalure ce& B
tapka TpsA6Ba 18 3aTBOPAT JIIOKA M IKaJy3ure.

Hamupauure ce B xafunara Ha aBToMoGH TpsA6Ba
Ja Ce CHMIIAT TOA CTBKJIOTO, 38 ]a ce M3GArHaT

L SR YNERN

Dyuz. 56. YKpHEBaHE 337 TOPIEACH anapar
1IpX STOMCH B3DHB

uz. 57. YipHBaHE 38]{ 8PTHNCPHICKA KyId
NpA ATOMEH B3pHB
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TIOPaYKEHHATA OT PasTPOIICHOTO CTHKIO M CBETJIHH-
HOTO mM3yrbuBane (dur. 59).

~
~ ('\‘\’r NS

‘&‘4 " N 9 ‘ 5!
o Y “\& 2 3 Y\._‘,: n ',’
,,n\ lr i \“\ Ou- Y Aihu
Duz. 58, Haﬁa-naro;mo nonox(eme HR mpm
MECTHOCT DM - ATOMEH sspn

%é@ f%%ﬁ

Duz. 59. Haﬂ-namuno HONO)KCHEES B hnroqunn
IOpH aTOMCH B3pHB
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Hamupamure ce B Xapocepusara Ha apTomMoGmit
Tps6Ba na 3ajerHaT Ha XBHOTO. AKO He MOKe Ja
aajlermaT, TpAGBa Ja ce CBMAT Ha KBJ0O. Hamupa-
muar ce B Goffmara pyOka Ha Kopal,. oM BUJH
6isichKa OT aTOMHMA B3pHB, TpAbBa BemHara na ce

Quz. 60. Hait-R3roqHO MOJIOXKEHHE B
Goftmara pyOKe Ha KOpab Ipm aTOMCH
BSpUB.

L]

CHMILM, K4KTO € noka3aHo Ha ¢ur. 60, 3a ma ce u36sa-

raar o6TapAHMA OT CBETIMHHOTO M3JIBUBAHE.
Ilo cArsana Ha aTOMHA TPEBOra B-HaceJeH IyHKT

TpsaGBa HesafaBHO Jia Ce NMOTHPCH y6examme. AKo
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Habiu3o HAMa HapOUHM NIPOTHBOATOMHH yGexuina,
MOJKE ha Ce M3NON3yBaT MOA3EMHM HM3KOIH, POBOBE,
KaHaBKH, CTPBMHHHH U Ip. 3a 3aLIMTA OT NaHaMTe
PallnOaKTHBHHA BEILECTBA € HEOOXOmHMO na ce ymo-
TpeOAT MHIAMBUAYAIHUTE CpefcTBA 3a NMPOTHBOXH~
MMYECKA 3JAIMTa (IPOTHBOTasH, HaMeTaja, yoparmu,
PBKaBUIM M T. H.). ' v

AKxo cMe Ha yimmara, MOXKEM 1a ce 3aIMTHM OT
TIPAKOTO JeHCTBHE Ha yXapHATa BBIHA, CBETIHHHOTO
U3IPYBAHE M NIPOHMKBAIATa pagMalUsA, KaTo ce
yXpuem Gbp3o 3aj1 MaCHBHA Nperpazna (Hacwn, crena,

BI'BJI HA CTpPajga M T. H.). v

AKO B MOMEHTa Ha B3DHBa HAMa TAKABA nperpana
HemocpencTBeno o Hac (Ha 2—3 Kpauku), He GuBa
Na GArame, a TpsA6Ba 1a 3aJIETHEM, KAKTO € II0KAa3aHo
Ha ¢ur. 58.

BbB BCHUKHM Ccyyawm TpabBa ma ce nesxn HenoaBu-

YHO, NOKATO INpPEMHMHE YAapHaTa BbJHa.

Huxora ne 6uBa za ce THpcH ¢ 0ul orHeROTO KBa60,
3a na ce m3berne BpemenHaTa 3aryba Ha 3penmero
OT MeHCTBMETO Ha M3BBLHPERHO JAPKaTa CBeT/IMHA.

AKoO cMe B crpazna, He Tpa6Ba 1a CTOMM cpemy mpo-
30pena, 3a fa HE MOCTPajame OT CBETIIMHHOTO H3JTb- .
UBAaHE, PAa3TPOIUCHHUTE CTBKJA, OTIIOMBLMTE M ymap-

HaTa BBJIHA, KOATO HAXJIyBa Ipe3 nposopena. IIpu
n30yxBaHeTo TpsGBa 6BP30 Ha ce CKpHEM HOZ Maca

MM 1@ 3aJIerHEM 10 CTEHa, KAKTO € IIOKa3aHO Ha T
“¢dur. 61. Iom ce TIIPEKpaTH NajaHeTO0 HA mapueTa
OT TaBaHa, TPAGBa Ia ce wmasede Ha OTKPHTO M [Ja
Ce m3NbJHABA Oolfmata 3anmaua.

IIpu 3amanBane na 06geKI0TO HMKOra He GuBa ma
ce 0sara, IOHe)xe TOBa Camo yCuiBa ropeHero.
ITnamex®T Tpsa6Ba na ce racu, xarto TOPAIIOTO MSICTO
¢¢ mnputHcKa 0 3emsra. KoraTo oxaspame momort
Ha HAKOM, TpAGBa a MeTHeM BBPXy Hero INaTHUIE
MU LIHHET ¥ IUTBTHO JIa IO HPUTHCHEM 10 TAJIOTO My,
- -
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KaKTO € MOKa3aHo Ha ¢ur. 62. Ipexata okosno obrope-
HOTO MACTO OT TAJOTO TpsabGBa Hma ce uspexxe. Ha
0oOTOpEHOTO MSCTO Ce NpaBH BeAHara IIPeBpPB3Ka,
KaTO C€ H3NO0JI3yBa HMHAUBHAYAJHHAT IIPEBBP30UCH
naKeT. AKO Jpexara € 3ajienHaja KbM OGrOpeHOTO
TAJIO, B HAKaKBB Ciyualf He GuBa ;ma ce orjensa,

\ l! u”I“‘l[-ll = i '!]|' Ill“l"ll m
AR S SS

Duz, 61. Hali-u3romHoTo NOJIOYKEHHAE B IOMEIICHME
_upH aToM¢H B3pHAB

a npeBpB3KaTa TpaAbBa Ha ce HANOMKH BBPXY Ape-
xata. He OmBa B HHKaKbBB ciyuad ga ce npobuBar
MEXypHTe, KOHTO ca o0pas3yBaHH HO KOXKaTa.

Axo ce 3amansAT XpacTH, AbPBeTa, TpeBa, 061HIOB-
KaTa Ha TPAHIICHTe M OKONHMTE M JPYro HMYIIECTBO
H TEeXHHYECKH CPEJICTBAa, T€ Ce TacAT C MACHK, NPBCT,
TIO}KAPOraCHTEJIH HJIM C BJIAYKHHM METIH M KJIOHH.
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B HaceJICHH IyHKTOBE CJIE AaTOMHHA B3DHB €
BBSMOYKHO A2 BB3HUKHAT MHOrOGDOMHH IIOMKapH.
Te moxxe xa GBAAT NpPeAMSBHKAHM KaKTO OT He3ara-
CEHH ICYKH, NPUMYCH M APYrH JOMaKHHCKH Harpe-
BaTEJIHU ypeau, HAaMHUPALK Ce B 3aCETHATHTE CrpajH,
TaKA& H OT KBCO CBHEAWHEHHE B eJIEKTpPHYECKATA

T ¢ Z’ . L W
T tie H > '\r'/'#
“ 4 7 7. < “;-v'l.. d ‘ ir

Duz, 62. Topsamoro obnexso TpaGpa ne ce racw
C IUIATHWINE MM IIMHEN, KOHTO R4 IPHJICHHAT
KBbM TAJIOTO -

MHCTaNaUA, 8 MO)XKe ChbIIO 3 OBAaT IpHYMHEHU
HENMOCPEACTBEHO OT CBETIMHHOTO HM3IbuBaHe. Bposr
Ha INOXKApHTE, NMPHUYNHEHH HEMOCPEXCTBEHO OT CBET-
JIMHHOTO M3JIbYB3HE, 3aBHCH OT XapakTepa Ha 3a-
CTPOABAHETO HA TIpajga HJIM HACEJICHHA HyHKT. B
rpajxOBe H HACEJIECHH IIYHKTOBE C MHOr0 IBbpPBEHH
nocTpofiku me n30yXHAT MHOTO IIOBEYE MOXKADH.
B rpanoBe, KBAETO HAMA MJIM MMa MAQJIKO OBPBEHU
NMOCTPOMKH, IOYKapH OT HEMOCPEACTBEHOTO AcHcTBHE
Ha CBETIMHHOTO H3IBYBAHE MOYKE A3 BDBIHHKHAT
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BBTPE B CCPafuTe B PE3Y/ITAT HA MPOHHKBAHETO HA
CBETJIMHHOTO H3NBUBaHE TIpe3 IPO30pPHHUTE.

Bop6ara c moxkapure Ce 00JeKYaBa 3HAUUTEIHO,
aKO CBOEBPEMEHHO Ca B3€TH PEAMLA MPOTHBOIIOKAPDHU
MEPKH, MMAIM 32 e J1a Ce HaMaJll BB3MOXKHOCTTA
3a moMKap, Aa Ce Ch3JaJaT YCJIOBHA, 3aTPYy[HABALIH

a3pacTBaHETO HA MAJKHMTE OrHHIIA B MOXKAapH, H
Sa ce o6Gnexum BopbaTa C NOXKAPHTE.

llle mocounm HAkou oT Te3u mepku. Kakrto Oee
orfensisaHo, CTHKJIAT2 HA IMPO30PLMTE IPOIyCKaT
90°/, or mamam@ara BBPXY TAX CBET/IMHHA CHEeprus
oT BuAMMaTa K Giu3KaTta no wHdpadepBeHara o6sact
pa criexTbpa (10 3 MuRpoHa). ChIUEBPEMEHHO CTh-
KJIOTO TMOYTH HAI'BJIHO IIONNBINA YJATPaBHOJCTOBHTC
JBUM M JABJITOBBIHOBaTa (HAN 3 MHKpPOHA) 4acT Ha
MHGpaYCPBEHHA CHEKTHP.

IMormsInaTesHaTa cmocoBHOCT Ha CTBKJATa Ha
IIPO30pUMTE CIPSAMO BHIMMHTE H HH(pauepBeHHTE
JTBUM MOYKE A2 Ce NOBHINM UPE3 BapocBaHe. B Haxou
H3TOUHMIM Ce OTOeJIsI3Ba, He NpH IUTHTHOCT HA Bap-
HOTO MisiKO 350 rpama Ha 1 42 CTHKJIOTO INE NPOMYy-
cHe npubIu3uTesHO }/ OT - BCHUKH JIBYH, KOHTO NaAaT
BbpXxy Hero. IlorminaTuTe JILYM MOraT Jia HarpesT
CTBKJIOTO M TO [0 3aBbpPIIBaHE Ha H3NBYBAHETO JA
Ce HamyKa M Jia ce HATpPomM. 3a ToBa e HeoOxoxumo
CTBKIIaTa Ja ce .o6nerm’r OTBBTpPE C IJAT MJM A C€

’ H3MON3yBaT APYrH MeTonm 3a oOnemnBaHe.

B To3m cnyuai morar Aa Ce OYAKBaT IIO-MAJKO
mapyeta OT CTBKJA, KOHTO IIE OTXBPBKHAT OT neii-
CTBMETO Ha yAapHAaTa BBJIHA. BapHOTO MJIAKO MOMXe
Ja ce IpUTOTRU 110 cyeqHaTa pelenTa: HeracexHa
Bap, JIO# M BOAAa B IPOLCHTH 10:1:30 (cmecra ce
Hama3Ba B JBa CJIOSL OT BERHIIHATA CTpaHa Ha Npo-
3opena). .

JlecHo 3anajywTeNHMTe NpeameTH Ha Kopabmre
{nmoxpmBKYM, HACTHIIKK H T. H.) TPAGB2 Ja Ce MONHBAT

14 Csernmuso. M3NBUBAHE DU ATOMHUA BIPUB . 209
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TIEPHOJMYHO C BOAA OT IIPOTHBONOXKAPHATA Maru-
CTpajyia, 3alllOTO 33 3aNaJIBaHE MM OBBIVIABAHE ca
HY)>XHH 33 BJI2)KHHTE MaTE€DHaJHd MHOIO IO-TOJEMH
(2{ 3 ¥ moBeye NBTH B 3aBHCHMOCT OT .BJIa)YKHOCTTA
Ha MaTepHajia) CBETJIHMHHH mmyncn, OTKOJIKOTO 34
CyXHTe.

3a 6opba c BH3HMKHAJMTE NOXKAPH OT AeifiCTBHETO
Ha CBETJIMHHOTO H3JIbUBaHE, KaKTO M 33 IPEJOTBpa-
TABaHETO UM TpsA6Ba [ia ce B3eMaT HaBpeMe IPOTHBO~
nmo)kapuu Mepku. Hanpumep B ropure, 3a aa ce
NpeKpaTH pasnpOCTPAHEHHETO Ha IIOXKAPDHUTE, MOIKe
Ia Ce HampaBAT MPOCEKM; WIHMPOKU 5—10 x, xomro
Ce pPasuMCTBAT OT HLIymaTa, CbYKHMTE M CyXaTa TpeBa,
a B CTENHUTe — Ja Ce pa3opaT OrpaHMYHMTETHH HBHIM,
Bo#ickure Tpab6Ba nma GbmaT cHaGxeHm C mPOTHBO-
nokapeH uHBeHTap. IIpoTHBONOKAPHHTE MEPKH IIPH-
no0uBaT 0co6eHO 3HAYCHHE B HACEJIEHHTE NYHKTOBE.
Tam 'rpxﬁaa Aa CeONPASHAT 0T 3aNAJINTEIIHA MATEPHAIIH
TABAHCKHUTE M nofcThACHUEKTe noMeltenns: OTKpH-
THTE ABPBEHA KOHCTPYKIHM HA CTDAJIHTE H CHOPBKe-
HHATA, BKIIOUUTEIHO M 3aTIaJIMTETHHTE KOHCTPYKIUHN
Ha TaBaHHUTE, ¢ no6pe Ja .ce HANOAT MM HaMaX<aT
CEC CHENMANIHH OTHEYHNOPHH CBCTABH HJIM C BIAYKHA
TJInHA, 32 /12 Ce MOBMIIH YCTOHYMBOCTTa MM CpelRy
OCBHsA. AKO TABRHCKMTE NIOKPHUTHS MMAT 3aNaJHTCIIHH
oronnurenu (Topd, CrLProTMHM M Ap.), Te TpaAGea
Zia Ce 3aMEHAT C He3aNaJIMTE/HU MJM [a Ce JIOKPHAT y
C IJacT OT MACHK, NPBCT M IJuHA, Kebex 10—15 cu.

Hsaxou pppBeEM nocTpofiku (IJICBHH, KbINM,
Orpajiu M .p.), KakTo Gele Beue Ka3aHO, ce paspy-
IIaBaT, a JPYTH JIECHO 3anayuTesHu obexTu (omaxo-
BBYHH MaTCPHANIA, CKJAJOBE 3a ABPBA M Ap.) ce

. BauraT Ha 06e30I1aCHO MfACTO WIM Ce HOKDHBAT €

oraeynopsn 6pe3eHTH. -

O6nex0T0, KHHUTATE H ,upyrn JIECHO mnanurenxn
npeameTH ce¢ npubMpar B IUTLTHO - 3aTBAPAmMH Ce
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wxadhoBe MIM CAHABIM. BCHUKM RITMIUHE  3anacw

OT FOPDHBHH. Marepuay® Tps6Ba Aa ce MaxHaT oOT .
nomemennaTa. B sxkmimMmiaTa ‘c¢ paspguiaBa ga uma .
MAJKH KOJHMYECTBA I'a3 B TUTHTHO 3aTBapsI Ce yKReje~

3eH .cbf. Ocobeno BHHMaHue TpsaOBa jga ce o0BpHE .
BBPXy PasfACHABAHETO HA NpPAaBUJIATd 332 HPOTHBO- -
no)kapsa Ge30mACHOCT K M3NOJISYBAHETO Wa Hai- '
npoCTHTE TOXKAPOTAaCHTENHM CPCICTBA. .

- B nacenennute nyHKTOBe TpsGBa Ka GBRAT npemsu—
ACHH MEpKH 3a raceHe Ha, OXKApH npm - nonpenena
BOAONPOBONHA MpeiKa.

“Cnent B3puBa Ha aTomuara GomGa, MoraT fia BB3HU- .
KHAT {I0’KapH, ¢[HOBPEMEHHO Ha MHOro Mmecra. He
6uBa 112 ce pa3unTa ofaue, Ue NOKAPHHUTE KOMAH[IH
Ie YCHEAT CaMH [1a C¢ COPABAT C HOKAPHTE, KOHTO
moraT na obxBaHar paifoH'OT HAKOJIKO KHJIOMETPa.
Ha mnoxxapHuTe KOMaHIH 'rprBa Ja ce momara.
Hyxno e HaBpeMe Ja 'Cé OTKPHBAT M JIMKBHAMpAr
M - Hal-MaJIKuTe nox(apuu OTHHINA, npemr Ia ce
pa3pacHar.

He 6uBa na ce 3a6pana eama oT noyxme, ROHTO HH _
Aamoxa atromumTe GoMGapamMpoBKE Haj XupowmMa # |
Harasaku. Tam nopagu paspylIaBaHeTo Ha crpa-
mure 6unm nonpe,uenn BOJIONPOBOJHATE < MAarMcT-

PRUIM M BOA4TA CHPANA, 2 HAMAJIO “BOJHH 3aM4CH.

Eto 3amo B OTACIHM NPOMMIUIEHH NpEANPHATHA
I CPaJICKH palioHn cienBa Aa C€ NOATOTBAT LUCTe-
PHH MM pE3epBOAPH - C ROCTATHYHZ BMECTHMOCT -
(B TOBa OTHOMICHHE BAXKHA POJISI UIPART UIKYCTBEHHUTE
esepa), KOHTO Ja Ce HANBJIHAT pPeABAPUTENHO C
Boja, HeoGxomuma 3a ‘Gop6a C mopkapHuWTe OrHHMIA.

CnaspaHeTo Ha Te3M NpPABAJA JHAUMTEIHO Hama-
nasa 6post Ha >kepTBHUTE U B'ssmoxdtm; nom;m npu
B3puUBa Ma aromHara Gomba. ‘

Pagbupa ce, ne Gusa fa ce cumTa, e nanomeuo'ro v oo
B 'roan paa,uen nsqeprma B'bnpoca sa 3amm'afase or
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. tiopassBainuTe akroph Ha aTOMHMA B3pUB, BKIIO-
YMTEJIHO M OT CBETJIMHHOTO M3jbuBaHe. Tyk ce

" . BaBar caMo IJIABHHTE CHOOPa)KeHHs MO TO3M BBIPOC.
Ob6aue TBBpZOTO NMO3HABAHE HA nopassaBaumTe HaKkTo-

pH Ha ATOMHHA B3pHB M Ha ocofeHocTHTe B Heii-

CTBHETO KM BHHATH Ilf¢ TIOMOTHE [a& Ceé HAaNpaBH

pasymeH uM36op Ha METORMTE 3d 3aIMTa BBB BCAKA
KOHKpeTHA 00CTEHOBKA, 32 Aa Ce HAMAJAT >KEPTBHUTE

H IeTHTe, KOMTO HaHACA B3PHBBET. | -

.
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Hanoxenure B Gpoiuypara maTepuanu 3a mopass-

BALOTO AeHCTBHE HA CBETIMHHOTO H3TBLUBAHE NPU
aTOMHHA (BOJOPOJHMSA) B3PHB, KAKTO M HAHHMTE 3a A

. AefiCTBHETO Ha AaTOMHOTO OPBXKHE B TIDajOBETe - |
Xupoumma u Harasaku m npm omurun B3pHBOBE !
IIOKA3BaT, Ye TO3H BHI OPEIKME IIPUTE)KABA SHAYH-
TEJHO II0-FOJIAMA Pa3pPyINMTENHA CWIa B CPaBHCHAC

\ ¢ OOHKHOBEHWTE OPBXKHSA. _ '

O6aue u cpemry aTOMHOTO M BOJOPOJAHOTO OPBIKHE
HMa JOCTaTBhYHO CHMIYPHH -CPEJCTBA M HaUHHH 32
sauura. Tesu cpencTBa M Hauumm ca Had-mpocTH
Cpeury JAeHCrBHETO HA CBCTJIMHHOTO M3NBYBaHe.
Besika HempospayHa nperpafa NMpaKTHYECKH HAITBJIHO
3amaspa OT CBETJIMHHOTO M3TBURAHE IIPH ATOMHHUS
B3puB. CJI0)KHOCTTa Ce 3aKJIOYaBa B TOBA, 4Ye CBe-
TJHMHHOTO M3/IHYBAHE 3aII0YBA A3 HAeHCTByBa MHTHO- .
BEHO OT MOMEHTA Ha aTOMHMsI B3DUB H AeHCTBHETO My
Tpae KpaTko Bpeme. ITopagm ToBa TO e ocoGeHO
OIIACHO UPH BHE3ANHO aTOMHO HaNaJcHUE.

Tonemure paspymieHus U KepTBH B TIpafoBeTe
Xupommma u Harasaku, kakro Geme Beue oTGesisi- -
3aHO B NbpBara IJIaBa, ce¢ OOACHABAT HMMEHHO C ~
ITbJIHATA BHE3aMHOCT HA aTOMHOTO HAMajecHHE, CBC
CBBBPIICHATA HEMOArOTBEHOCT Ha~ Te3H IpajoBe 3a
NPOTHBOATOMHA 3aLIHTA- U C 0COGEHOCTHTE HA 3aCTPOs-
BaHETO UM (OGMKHOBEHHTE >KUIHIIHM CTPaj¥ MMAJH
ABPBEHU CKEJIETH CBC cnaba Bph3KAa CBC 3eMsTa,
a NOKPUBHTE Ha CrpajiUTe Ha CBOM pex mmanu cnaba
BPB3KA ChC CKeJeTa M GHiIN HalpaBeHH OT KepeMHAH
MM ClaMa). . '

Ome Benark TpabBa 1a ce mogueprae, ye mo3Ha-
BaHETO Ha nopasssamure GaKTOPH H YMEJIOTO HIMOJI-
3yBaHe Ha CPEJCTBATa ¥ HAUHHUTE 32 NPOTHBOATOMHA
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3aIMTa MOYKE PHA3KO Ja HamajAT Opos Ha >KEPTBUTE
OT ‘aTOMHUSI B3pHB.

ATOMHOTO OpB)KHE B PBIETE HA HMIECPHAIMCTHTE
M OIIaCHOCTTa OT M3MOJ3yBaHeTOo My cpeity CbBer-
CKHA CBI0O3 M CTpaHHTE C HapOJHA JEMOKpAalMA
- HaJIaTaT LeJMAT JMYEH CHhCTAB Ha apMuATa, (uiorara
H aBHanMATAa HENPEKBCHATO A4 M3yyaBa CBOMcTBaTa «
Ha TOBA OP'BIKHE, Ja IO3HaBa NopasABalMTe GaKTopH,
MOCTOSAHHO [a HoxoGpABa NMPOTHBOATOMHATA 3ALIUTA
U 1a ce HaMHpa B IocTosHHA ,Goitna roToBHOCT 3a
BoZeHe Ha Goitan neiicTBua B 06CTAHOBKATA HA ATOMHO
HanaJeHHe. ’
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CBETJIMHHO H3JIBPYBAHE TP ATOMHPIﬂ B3PUB

Hpegeu or pycku II. Butkos N

Pemaxtop: A. Oumurposn
Xypoxnuk: I'. Mapkos
Xya. pepaxrop: K. Ma#tckn
Tex. pepaxrop: Cr. Manos
Kopexrop 'P. M gxona
JIT-1II
<Popmar: 16* or 71/100 .
- Tupaxk 5000 exa.
Hanena 3a nevar na 3. I, 1958 r.
. Hsuar. xonw 8,48 ITewatnu wom 14,25
fsmar. nopuuxa Ne 1280 Tex. nopnuxa Ne 612
Lena 3:40 nB.
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HAYYHO-NONYNAPHA BOEHHA GHENHOTERA

H3JIAA30XA OT IIEYAT:

IHe#icTBHe Ha PAfHOAKTHBHATE T'bYH BHPXY 9YOBEII-
KuAa opraga3sM — oT M. lleiiranos. llena 2 ns.

ABTOPBT Ha GpollypaTa Ha MONYJApeH €3UK paskasBa
33 GMOJIOTHYHOTO [AefiCTBHe HA PaJMO3KTHBHHUTE BeEIlleCTBAa
BBPXY OPraHu3aMa Ha uoBeKa. J[ocTa Nogpo6HO 3BTOPBLT
HH 3a[I03HaBR C NPU3HALMTE HA JThyeBara OoOecT, Hpek-
M23BAHETO OT Hest M JekyBaHeTo #. Kumikkara npencra-
BJIABa MHTEpeC 32 MacoBUSA UHTaTen oOCOOGEHO KaTto ce
MMa IpelBM[, Ye BCEKH TPOKIAHMH Ha CTpaHaTa TpsbBa
[a MMa €JIeMEHTapHH TO3HAHMUA IO JeHCTBHETO HA aTOM-
HOTO OpB)KHe M 3alUTaTa OT Hero.

VopaBneHHeTO HA MAINHHATE H MEXaHA3IMHTE OT
“ pascroaane — oT K. KnemenTos. IlpeBog oT pycku.
Ilena 3,20 nsB. .

B 6pomrypata nHa nonyijsipeH €3HK Ca OCBETJIEHH Bhb-
MPOCHTE MO YNPAaBJIEHHETO Ha MAIUMHUTE M MEXaHM3MUTE
OT Pa3CTOAHHE M NEPCHCKTHBHTE 33 M3MOJIBYBAHETO HA TOA
cnocod B Opmeule. IlpeacraBnsaBa MHTepec 3a BCEKH 4M-
TaTelN.

Vapapaara BBIHA OPH aTOMHHS B3puB — OT A. Jle-
ourues u B. Ilerfposcku. Ilpesox or pycku.
1lena 2,10 ns..

B Gpomypara ce roBopu 3a ofpasyBaHeTO Ha yaapHa
BBJIHA NPH AaTOMHHSA B3PDHB, 32 OCHOBHHTE BEJIMYHHH,
KOMTO XapaKTepU3MpaT yAapHaTa BbH3AYUIHA BBJHA, 32 pe-
JOBHOTO M HEPENOBHOTO OTpa)KeHHE HAa YHADHHUTE BBIHM | »
M 32 PaspyIUHTE]HOTO MM JeiiCTBHEe, a TaKa CBIIO H 33
HaYMHHATE 33 33IMHTa OT BBH3AYHMIHATA yAapHa BBJHA.

Bpomypara e npeqHasHayeHa 3a IWIMPOK KPBI YHUTATEIH.

3,40 nm.
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nmk. MOPIOAH 1. MNEHYEB"

3AILAYU
MO PAIMOTEXHUKA

JBPXKABHO M3AATEJICTBO ,MEAULIMHA U PUBKYJITYPA"
' COOUSA 1958

v
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B c6opaKKa ca nomectenu 217 sagauu u 2 ua-

AOCTHH M3YHCACHHS Ha AIOGHTENCKH pasHomnpena-
BATEA R A06HTEACKR pammonpHemuuk. IloseueTo
OT 32/aYHTE Ca peUICHH H CaM0 €aHAa Manka
¥aCT OT. TAX Ca 6e3 pelueHHe ; OTroBOPHTE Ha
NOCACHATE ca KAAEHH B kpas Ha cOGOpHRKA.

B sanaunte ca pasrieganu BBOpOCH OT CAER-
HHTE OGAACTH HA PAJHOTEXHHKATA: TPENTALLH
KpBrobe, aHTEHM, CNEKTPDOMATHHTHY Bb/AHH, e1eK:
TPOBAKYYMHH = ypenH, PpanHONPENaBaTCIH H
paauonpueMunnn. C MafKH W3KAOYEHHN BCHUKH
8ajlauH Ce peINasaT C METOAMTE HA CAEMEHTap-
HaTa MaTeMaTHKa. :

C6opHHKBT € npeaHAa3HAYeR 38 PaaHOAKGH-
TEAHTE, 3GNOSHATH C OCHOBHHTE IONOXCHHA HA
€NeXTPOTEXHHKATA M PaAMOTEXHHKATE. 3ajauuTe
ca noa6paBH ¢ Orjex ;na Ce 3aAQBOAAT HHTEpE-
CHTC Ha pajHOAIOGHTENHTe NDH TAXHATA Npak-
THYecka pabora. COopemkBT MOxe Ja Obae
NONE3HO MOMArazo Chillo H 33 PaAHOMOHTHODH,
PaAHOTEXHHUK, YUYEHALUH OT TEXHHKYMHTE H
APYTH uYHTaTenW, KOHTO Ce HHTEpecysatr oOT
BBIPOCHTE HAa paAMOTEXHHKATA.
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[TPEATOBOP

PajguoTexnuueckaTa Hayka ce OBJaisBa upes n3yyaBaHe Ha
TEOPETHYHHTE M MOAOKEHHS, UYpe3 NpaKTHUecKa paGoTa M eKcre-
PHMEHTHDaHE € Pa3AHYHHTE PaZMOANAPATYPH M HSMEPHTCNHK YPeam
H upe3 pellaBaHe Ha 3ajayd. 3a OBJaisBaHE Ha OCHOBHHTE TeOpe-
THYHH MONOKEHHS HA DAJMOTEXHHKATA BCEKH TMTATEN MOXE Ja
HaMepH pasHOOGpashHa H 6OraTa MO CBLABPXAHHE TEXHHUECKA AB- .
Tepatypa. Cbmio Taka B pasaHyHHTE yueGHH 33aBeleHHS, PalHo- .
JIOOHTENICKHTe KJAy6OBE M Ha IDYTH MeCTa XHEC Ca Ch3L8ACHH
GnaronpuATHM MaTepHaJHK YCJIOBHMS 3a mpakThiecka paGora. lo- -
cera ofaue y Hac JHMNCBalle yueGHO NOMAaraA0 3a peluasane HR
paluTeXHHYeCKH 3azaud. HacTosmmsr c6opEuk oT 3ajaun une
Aa 3aMBIHM TasH MPasHHHA.

COOpHMKBT € HaroXeH Jia NoJI3yBa NPEeJUMHO - panuomoﬁu'rennre.
ToRt moxe na Gbie nojesen W 3a APYTH UHTATEJH, KOHTO Ce -
TepecyBaT OT BBIIPOCHTE Ha paiHOTexHuKaTa. B Hero ca nomecremm '
3aJlayd OT OCHOBHHUTE MPHJIOXKHH OGNAaCTH Ha Ta3H HayKa. I'Ioncqe‘rp'
OT 3aja4yuTe NPEJCTABIABAT PelleHM OGpasiy, 2 eXHa MajiKa 9acT
ca 6es pemenue. Orronopu-re Ha HEpemeHHTe 3aJauu ca na.nenn

- Ha Kpas Ha COOpHHKa. EAT

[Nopanu orpanuyeHuss o6eM Ha KHHraTa C NOMECTEHHTE 3aAa
Ce MSAICHABAT NPEIUMHO OCHOBHHTE BBOPOCH HA PaBHOTEXHWKATa
¥ Ce OCBET/ABAT Hail-C’hILIECTBEHHTE CTPaHM Ha fBJICHUATA H OPO-
LeCHTe B PalHOTEXHHYecKHTe ycTpokiersa. Ilpu ToBa samaumre ca -
noaGpaHu ¢ OrMeA Xa MOraT Ja €e PeifiaBaT C METONMTE Ha eie.
MEHTaDHATA MaTeMaTHka. 3aToBA KHHTaTa € JOCTBIHA 3a NOJI3Y- .
BaHe OT IIHPOK KPBI anarem H Ha I'bDBO MACTO OT panuwg-
Gutenure. :

3a na ce nonsyea ycmemso OT CGOpHHMKA, JHTATEeNST TPsiGRA
NpeBapHTEJHO Jia € 3an03HaT C OCHOBHHTE 3aKOHOMEDHOCTH.Ha
eNeKTPOTeXHHKATa M Ja WMa XO6pa TEOPETHYHAa NOATOTOBKA . IO
OCHOBHHTE BBIIPOCH HA PafHOTEXHHKaTa. 3a Aa pasGepe uMTaTE/MAT
No-J1eCHO 3ajjayuTe, B HauaJOTO HA BCAKA [/iaBa ca JAajAeBd (wyp-
MYJMTE€ 34 OCHOBHWTE 3aBHCHMOCTH M CBOTBETBH KpaTxH o6acme-
Husi. TpaGsa Za ce HSTBKHE, ue MHOrO OT 3ajauure ca cn'bpsau'

3
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C npakTHKaTa Ha paxuoniobutens. [locoued e METONBT 3a M3YHC-
NSiBAHE HA Da3NMYHK €JE€MEHTH OT PaJHONPHEMHUIUTE H MaJOMOIL-
HUTe nNpejaBaTe]H, KaTO roJsMa 4acT OT NpWMepHTe ca M3 pa-
MHOMOGHTECKHTe BbAHOBH 006xBaTH. [locoueH e H OnpOCTEH METOM
3a USJIOCTHO MSUHCJIEHWe HAa DPaIMOJIOGHTE/]CKH npenaBaTen M pa-
auomo6uTeacky npueMuuk. Bce ¢ oraen cGopHEKBT ma 6bae mo-
Ze3HO MPaKTHYECKO MOMAarajo 3a pajHoMIoOHTeNsl HAKOM OT 3ana-
uyuTe ca BBHB QOpMATa Ha; CJIOBECEH BBNPOC M OTrOBOP CBC CHOT-
BETHO OOACHeHHE (VIMNCBA MHCICHO peLiIeHHe).

ABTOP’BT M M3ZIaTEJICTBOTO YMOJIABAT UTATEJHTE Aa OTNPABAT
CBOMTE KPHTHUYHHM GeJeXXKH W NPEnopbKH A0 H3AATEACTBOTO, 32 Ja
6bjaT B3eTH NOJ BHHMAaHWE MDA €BEHTYANHO HOBO H31aBaHe HA
c6opHHUKa. ' ' ' :

OxTomppn 1957 1. ,

o ABTODP®BT

v

bl RO S
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A. TPEHTSIUJ,M’KP'])I‘OBE'
1. CBOBOAHO TPENTEHHME HA EAWHKWYEH KPbI ‘
B TtpenTsmus xpbr Ha puc. 1 ce cb3nasa cBOGOLHO Tpem'em'le

Clel 'bPBOHAYAJIHOTO 3apeXIaHe HAa KOHJEH3aTOpa My OT NpaBo-
TOKOB M3TOUHHK. JIBe r/IaBHH KauecTBa xapax'repnsupa'r cno6oll-

’ }— { - _J'
Mﬂvﬁv jaast

Puc. 1

HOTO TPeNTeHHe Ha Kpbra: 1) TO Cce HM3BBPMBA C eAHAa TOYHO
onpejesieHa co6CTBeHa 4eCTOTa

f—szLc ) (D

u?2) 10 e 3aTuxBamo, CTeneHTa Ha 33THXBAHETO Ha NPOMeH-
NHBMS TOK B Kpbra ce nspaamaa C JIOTAPHTMHYHHSA JNEKPEMEHT,
onpenened ¢ dopmyaure -

*
5 =log. ft =...loge :lmna=nRJ§- @)

BPOS{T Ha OTJHAEJNHHTE TPENnTEHHA A0 MNBJAHOTO’ 34THXBaHe Ha
TpenTAUA npouec Moxe na C€ HSqHCJlH C (bopmy.na'ra

e
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. . )
Monexe BCAKO OTHENHO TPENTEHHE Tpae BpeMe T=7, nbJ-

- » HOTO BpeMeTpacHe Ha- 3aTHXBAIIOTO TPenTeHHe mie Gbae
: - t=nT. (4)
;. Tlpu noCTeneHHOTO HAPACTBAHE HAa AKTHBHOTO CBHAPOTHBAEHHE R
6GpOSiT Ha OTHEJHMTE MBJHH TPENTEHHs [MOCTENEHHO HaMaiaBa M
. NpE XPHTHYHATa CTOM-
i HOCT Ha TOBa ChIPOTHUBJEHHE

Rxﬂku'n_ =2 \/% A (5)

TPENTEHHETO CTaBa aNepPHOAUY-

» HO (pHc. 2); TO e anepHo-
AuYHO M 38 R > Rypum.

Pac. 2 . Ilo6pokauecTBeHOCTTa Ha

TPenTALWUS Kpbl Ceé XapakTe-

‘PH3HPA C KaueCTBeHHA (aKTOp Q M C peuunmpPOYHaTa My BeAHYHHA

1 ‘
d= g KOATO ce Hapuua KoedunuenT Ha 3aTHxBaHeTo. ChIUTE Ce
H3uucnssar ¢ dopMyimTe:

_2%fL_oL __R _R
TR TR M T magTer ©)

.. BbaHOBOTO CBUpOTHBACHME Z, HAa KpBra NpeACTaBASBa OTHO-
IHeHUe MEWKIY MAKCHMajiHaTa CTOHHOCT Ha Hanpexenuero U, u
MaKCHMaJIHaTa CTOMHOCT [, Ha TOKa B KPBra 3a BpeMe eNHH Me-
puon 7. To ce onpenenst ¢ ¢opmynara

g L
ZO:F = \/5 oMa., (7)

¢ . HwmKkuHaTa Ha BLJAHATa A, KOATO MOXE A3 GbIe H3TbYeHA .
B MPOCTPAHCTBOTO BCAEACTBHE CBINECTBYBAHETO Ha TpenreHue B -
KpBra, ce u3uucinBa ¢ gopMmyaara

1=1,884/LC. ® -

B Tasu cbo'puyna' KanamuteTsT C Ce B3eMa B nukodapany,
MHRYKTHBHOCTTA L —B MHUKDOXEHDH, a Ab/)KHHATA Ha Bb/JHATa Ce
WOJy9aBa B MeTpu. :

~

3anauu

f EnevenTure Ha nanen TPenTsAml Kpbr ca: L=225 mrxn=
=0,000225 xn, C=400 ng = 0,0000000004 ¢ u R=10 oxa.
Ha ce onpenenat 7, nekpeMentsT 3, Q-(PaKTOpPBT, d-¢akTopmT,

6
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KPHTHYHOTO CHNPOTHBJIEHHE R,‘,,,,., BBHJHOBOTO CHNpOTHBACHNE Z,, H
I'b/KHHATA Ha B'BJHATA A. '

" Pemenmue. a) Co6CTBEHaTa 4eCTOTa Ha TPENTAmMEH KPBI €
1 ' 1

. f-_- S =

2= JLC 6,28 0,000225 . 0,0000000004

1
= 5380015 000002 — 030000 x4 = 530 xxy.

'6) BcAxko OTZe/NHO TpenTeHHe Ceé M3BBPIIBAa 332 BpeMe

T= 7 W—OOOOOOIQ cek =19 mxcex.
B) JIOrapuTMHYHMAT REKPEMEHT Ha xp’ara ce onpegenn c ¢op-
MyJH 2: _
s=rR\C=34. 10\/%_0,041. .

r) KauecrBenuar daxtop Ha kpbra ce onpexenan ¢ dopmysa 6:

Q= 2 1th __6,28.530 0(:(()) 0,000225 _ 74,8,

I'Ioc.nenﬂuﬂ'r pesyATarT MNOKa3Ba, 4¢ MarEMTHaTa eHeprms B 6o-
6unata e 74,8 WBbTH NO-rOJAMa OT H3AbUEHATA Npe3 R TONANHHA
eHeprus.

DaKTOpBLT Ha 3aTHXBAHETO

d=6 m-—0013—133°/o

1) JbaxuHata Ha B'BJIHATa, onpenenena ¢ ¢opumyna 8, e
A= 1,884 JLC=1,884225.400 = 1,884.15.20 = 565,2 X.

e) BDBaHOBOTO CBOPOTHBIEHHE € zo;\/%:\/o 0000225 _

=750 oxa.
) KpHTHYHOTO aKTHBHO CBLIPOTUBJIEHHE HAa Kpbra e

Ripum =2 VI% =2 ZO =2.750=1500 oma..
Korato aKTHBHOTO CBNPOTHBJEHME NOCTUTHE TASH CTOMHOCT, B

KPBra He e Bb3MOXHO Ja cé o6pa3yBa TPeNnTeHHE — KOHJCH38-
TOPBT Ce paspexia alepPHOXHYHO (BHX DHC. 2).
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2. Kak me ce u3amenu co6CTBeHaTa YeCTOTA Ha KP'bra, ako. na-
panenHo Ha KoHAeHsaTopa C ce BKJIOYH BTOPH KOHZEH3aTOP CbC
cbunsa kanauurer C =400 ng (puc. 3, a)? '

Pemewnne. [lpu ycnopeaHoTo cBbp3BaHe Ha KOHIEH3aTOPHTE
cTaBa y]usoaBaHe Ha KpbroBus Kanauurer. CbriacHo ¢opmy.ara

f : 2myL2C ""PM YABOSIBaHE Ha .C uecroraTa J Ie ce MOHHXH
\/ 2=1,41 nbTH. CaenoBaTenHo HOBaTa cOGCTBEHA YeCTOTa Ha KPbra

me O6bae .
=L =500 _ 376000 x4 =376 xxy. !
v 1,41
y
¢ ’ : J-[
2 7 o7 R
" Puc. 3

3. Kax me ce u3Menu COOCTBEHaTa 4YeCTOTAa HAa KpPBra, aKo
MOC/NeX0BaTeNHO B KP'bra Cé BKJIOYH HOBA MHIAYKTHBHOCT Lg, TpH
NHTH MO-rofsiMa OT HMHAYKTHUBHOCTTA Li=225 mrxxn (puc. 3,06)?

Pemenne. O6mara HHAYKTHBHOCT L=L; -+ Lo=225+3.225=
=900 mrxn ce e yBenuumaa 4 nbTd. ClegoBaTesNHO CBIVIACHO

dopmynara 122——\/1?? YeCTOTaTa Ile ce MoHMKH 4 = 2 NbTH:
1

f=%=265 Kxy.

4. KoAxko ImbJHH TPeNTEHMs IUE Cé HM3BBPLIAT B KPbra, AafeH
B 3amaua 1, H KOJKO BpeMme Ilie Tpae TPENTEJUBUAT NpOUEC IO
'LJHQTO MY 3aTHXBaHE ?

Peumenne. Bpoar Ha TpenTeHusTa ce 6npene;m ¢ ¢opmyna 3: -
5 5
n= 7= m = 125.

BpemeTpaeHeTo Ha TpenTeHHETO ChIIacHO dopmyna 4 e
t=nT=125.19=237,7 mxcex =024 Mcex (MMAHCEKYRIH).

5. CBo60XHOTO TpenTeHue B KPBra Ha puc. 1 e 06yca0BEHO OT
NbPBOHAYa/IHO HATPYNAHATA €HEPTHs B 3ape JeHHs KOBAeH3aTop. Bb3-
MOJKHO JIM € Ja Ce NPOu3BeJe TPenTeHHe B KPbra H NO APYT HauuH ?

8

[N
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Pemenue. Br3aMoxHO e U upe3 MarHATHO BB36YxKAaHe (PHC. 4). )
Mpu saTBapAHe M NpeKbCBaHE HAa NPABOTOKOBaTa Bepura upes -
KMoua K4 ce NOJyyaBa H3MEHSIIO C& MarHMTHO MoJe, KOeTO HHAYK~
THpa B 606HMHaTa Ha KPBbra €JeKTPOJBHXeIla CHJIA, KOATO 3apexna
KOHIeH3aTOpa, U T0-HaTaThbK TPENTEARBUAT MPOLEC Ce M3BBPIIBA MO
TMO3HATHS HAYHH. ;
6. Kak Mmoxe na ce OHarJeiad 3aTHXBAIUAT NPOMEHJHB TOK Ha
CBOGOJHOTO TpeNTeHMe Ha KPbra C MOMOINTa Ha ocuuaorpad?

1 l-———-———-
' i
e .__lt

I

E=7F

Pnc. 4 Pnc. 5

Pemenne. [Tonexe cBOGOAHOTO TPENTEHHE TPae H3BBHPEIHO
KpaTKO BpeMe, TO He MOXe Ja OCTaBM 3abejexxuMa cJaela” Bbpxy
ekpasa Ha ocuurorpada. 3a ToBa e HeoO6xoAMMO B Kpbra aa ce
NpOM3BEX/a MHOTOKPAaTHO (HempeKk'’bCHAaTO) Nopejula OT CBOOOAHHK
3aTHXBAall¥ TPeNnTeHus. 3a LeaTa MOMXe Ha ce ynorpe6u cxemarta
Ha DHC. 5: MeXIy KpPBra u NPaBOTOKOBHSI H3TOYHHK CE€ BKJIOYBA
NepHOAKYEH MpeKbCBa4 (BHOPATOP) C HasHaueHHE Npe3 omnpeleseHH
MHTEpPBaJX OT BpPeMe Ja H3fnpaia NpaBOTOKOBH B'b30yXJallM HMM-
nyJacd kbM Kkpbra. IloBTapsimure ce npes TaKHBa HHTEpBak4 3a-
THXBalily TPENTEHUs] OCTaBaT elHA TpaiiHa HeM3ue3pallla caeja Ha
eIHO eAWHCTBEHO 3aTHXBAlIO TpPeNTeHue BBPXY €KPaHa Ha OCUH-
norpaga (pa3bupa ce, 3a mnojyuaBaHe HAa HeMOXBHKeH 00pas e
HEO6X0AUMO Ja Ce MOCTHIHE CHOTBETHa CHHXPOHH3ALus).

7. Jla ce ompejead JOTAapUTMHYHMAT HEKPEMEHT & Ha HaleH
TPenTAW( KPBI C NMOMOIITA HAa rpaduueckoTo H306paxkeHHe HA CBO-
60AHOTO My TpenTeHMe BBPXY eKpaHa Ha ocuuaorpada (puc. 1).

Pemenne. Mexny aBe CbCenun ammauTyiu /; u I, cbmect-
_ByBa pasnuxata Al =[; — I, OT onpeae/eHHeTO Ha JIOFapHTMHYHHS
mexpement (dopMyna 2) caeipa, 4e mno-mManxara ammaatysa /o
MOXe Ja Ce NpeaCTaBH KaTO NpOu3BeJieHHe OT mpeXllecTByBallaTa
ammintyga I; m crenenra e—4. CaexoBaTesHO

AI=[1—[2=11—[1.8""=11(1——e‘").
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[Tonexke mexpeMeHTHT & € TBBPAE MajKa BeNHYHHA, CTEMNEHTa
€% e uHcaI0 TBBpAE O6aH3KO j0 1, HO .mo-manko ot 1. Jlokassa
Ce, ye MpH. I'bPBO NpuGAHNKEHHE pa3iukaTa 1 —e—? ce paBHfiBa Ha
. €CaMHsl JOTapHTMHYEH JAekpeMeHT: 1 —e~%=3. OTTyk caexsa 3a- .
BHCHMOCTTa:

Al=1(1—ed)=1.5.

Or nociaexsara 3aBUCHMOCT HaMHpame H rojeMuHaTa Ha Jora-

‘PHTMHYHHA NEKPEMEHT : )
7

o= ©)

A
: : Al
[Nlonexe cnopex nuarpamaTta Ha puc. 1 OTHOWIeHHETO —  ce

I
paBHaBa Ha 0,2, cnenBa, ye ¥ CaMHUAT AeKpeMeHT & uMa cToiHocT 0,2,

3a6enexxa BHCOKOKAYECTEEHHTE TPENTAIM KPHroBe, ynorpe6unann B
‘paguoanapaTypurte, EMaT He3HAUHTENEH HEKPeMeHT — & = 0,01.

8. Kpbrosere B pasrienanure no-rope 3alayd HMaT BUCOKH
€06GCTBEHH YEeCTOTH, 3alIOTO eseMenTHTe uM L M C ca He3Hauu-
TeqHd. Huckn (3Byxonn) YeCTOTH MOraT Za Ce NoJyuyaT C TpenTs-
1M KPBroBe C rojieMd HHAYKTHBHOCTH (HOPMaNHO GOGHHHTE ca C
JKeJIe3HH CBPIEBHHH) H roneMu KanauuteTH. Jla ce onpenenn ue-
CTOTaTa Ha Kpbra, ako L =64 xx u C= 10000 ng = 0,00000001 4.

Pemenue,

f_2n\/LC 628\/640 00000001

9. Paguonioburen uma xonjaessarop ¢ kanamurer 300 7. Cb-
ILMAT XKeJae Na CH MNPHrOTBH KPBr, HACTPOEH HAa 4YecTOoTaTa Ha
HaluuoHanuus paguonpenasaten ,Xpucto boreB f = 827 kxy.
KaxkBa uyuayxkTuBHOCT Tps6Ba Ja MMa GoGuHaTa ?

Pemenne. Croftuoctta Ha L ce onpemeas c q)opuy.'xa 1,
¥aTo ChllaTa ce NOBAHra B KBaJpaTHA CTEleH :

=200 xu

1
2 -
f T @=pLC?
OTKDBIETO

. 1 B _
L= 7 @y c= 8370005 5,28% 0 0000000003 — 0000122 X1 =122 K xH..

10. Paguono6uTes CH CTPOK TPENTsl| KPBr 3a NPHEMHHK, Ha-
CTpOeH Ha BbAHA A=42,86 #. KakbB Kanmamuter TpsaGBa na uUMa
KPDBI'DT, aKO 6o6unata uMa L= 10 uxxn =0,00001 xu?

10
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Pewenue. KanauurerTsT ce onpenens ¢ ypaBiHeHHe 8, KOETO
ce MOBAMra B KBaapaT: .

A2— 1,8842LC,
OTKBAETO
A2 42,862

18845 10— 18842, 10— 218 -

CC=

11. Koako saBuBku Tps6Ba na mma GoGuHaTa OT 3azaua 10,
aKo TA e eJHOCNOHHA, Nb/xuHATA M e [=15cHM, a cpegHHAT
pazuyc 7 =0,5cm (puc. 6,a).

b '

Puc. 6

Pemenne. Bpoar Ha HaBHBKMTe w 32 GOGMHH, ynoTpeGsBaHU
B IpHeMHHLHTe, ce omnpeaens ¢ Gopmynara

" rw
L=ssr@rr10 (10)
OTKBAETO .

254LEr+ 100 _ {25410005 +10.15)
w= 7 = 0,53

" 12. Koako HaBuBkH TpsAGBa Aa uMa GoOuHaTa OT 3anaua 9,
aKO T4 e MHOrocjoiiHa, AbmkuHara H e [ =15 cm, cpennusr
paauyc r=1cm, a neGenunara ¢ = 0,5cu (puc.6,06).

Pemenne. DpostT #a HaBHBKHUTE Ha MHOTOCIOAHAT2 60GHHa
ce onpeaens ¢ Qopmynara

[ = 0315w

=44,

=67+ 97310’ 11y
OTKBALTO
_ |L®r¥91¥10H_ 1226 +135F5) _
w=y 0315.7 ‘\/ oA T =99

13. Konko ronaMo e akTHBHOTO CHIPOTHBAEHHe R Ha KpBra,
ako Q-daxroppT My e 100, uunyx'rnsnocna L =200 #rxxn, xa-
nanuteTsT C =556 ng ?

11
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14. Awmnaurypara U, Ha Hanpexenuero B kpwra e 20 s.
Konko roasma e ammiurtynata /, Ha NPOMEHJMBHS TOK B Kpbra,
ako L =450 mxxn u C=800ngp? (YnbTBaHe: Ja ce H3MOJA3yBa
dopmyna 7).

15. KonnensaTopsT Ha Tpen'rﬂuum KpBr € BBPTALE ce (¢ npo-
MeH/iuB kanaunurer). Koako nbTH ce npoMeHs COGCTBEHaTa 4ecToTa
Ha Kpbra, ako [ipd OTBOPEH POTOD MHHHMAJHHUAT KanauuTeT €
Caun =40 ngp, a npu 3aTBOpeH POTOD MAKCHMAJHHAT KaMaLHUTET €
Cruanc=360 ngp?

2. CBOBOAHO TPENTEHWE HA CBBbP3AHUTE KPBIOBE
"KoeduuueHTbT Ha CBPB3KaTa NPH HHAYKTHBHO CBBP3aHHUTE
kpbrose (puc 7,a) ce onpeleas c ¢opmy:ara

M M
”“Mﬂ;=ﬁﬁ?’ ¢ b))

Kblaero M e KOE(I)HIIH@HT’I:T Ha HHAYKTHBHOCTTA, 33aBHCEIL 0'1‘
B3aHUMHOTO pasnonomeﬁne Ha llBeTe 606uHy.

P
M [2?
- Vi .
4 G 4
’ § E & ‘T 6 ’
L/ L?
a
‘ ¢
Puc. 7 .
INpu BBTPelIHA KaMamMTHABHA BPb3Ka (puc 7, 6) KoepUUHEHT BT K
ce onpenens ¢ ¢dopmynara N

x C, .G, (13)

“NCF (G + Co)’
a Npy BbHIIHA KananMTHBHAa Bpb3ka (puc. 7,8) cpuuar koedu- *
LIMEHT K ce onpenenas C H3pasa :
Cia (14)
TG+ Coal Gt G
[Tpu cunHa Bpb3Ka K BbB BCeKH KpBI Ce Ch3XaBaT ABe Tpel-
TEHHSI C' YeCTOTH ’

fi= \/1+ f-—;/—l‘—— . (14 a)

KBIETO fo € cobcTBeHaTa 4ecTOTa Ha KPBrOBeTe.

12
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3anayd

16. JlBa MHAVKTHBHO CBBP3aHH KpBra cnopex puc 7,4 umar
L, =225 mrxn u Ly =900 Mrxn; KOepUIHEHT BT Ha B3AUMOHHIYK-
us Mexxny aseTe G6o6unu L, m Ly e M= 45 uxxn. [la ce ompe-
Jend KoeUUMEeHTBT Ha CBPb3KaTa K.

Pememnne Cobraacio ¢opmyna 12 koeduUHEHTBT

M _ 4
WL L 225.900

17. Jlpata cBbp3aHd Kpbra cnopex puc. 7,6 u 7,8 MMaT Ka-
gauutetn C; = C2=100n¢. Jla ce onpexend KOeQUIMEHTHT K
npu KanauureT 3a cBpb3ka Cygo=10 ne.

PeweHue 3a cBbpP3aHATe KPbroBe CIOpej CxeMaTa Ha puc.
7, 6 KoeHUHEHTBT K CbraacHo ¢opmysa 13 e

”_\} 100. 100 —09 !
= N (100 +10)(100 + 1y) — .

KoedunmenTbT Ha CBPB3KA K NpPH CXemaTa Ha pHC. 7,8 cb-
raacio ¢dopmyna 14 e

K

,1.

10
K V(100 F 10) (1004 10) — 0’09'

18. Kak me ce u3Mend Koe(uIHEeHTHT HA CBPB3KAa K NPH KPb-
ropere OT 3ajaya 17, aKO KamauuTeThbT 3a CBPBb3Ka Cy., Ce HAMaJIH
IBa M'bTH, a WMeHHO C;,=5ng.

Pemenne. Cobraacho ¢opmyna 13 npu Hamanssane Ha Cpy
KOe(DMIMEHTBT K IIe MOPacHe, a CbrAacHo Qopmyaa 14 chwmaT

KOe(HIMeHT Ille Ce HaMaJH. )
(100,100
Ipu cxemaTa Ha pHC. 7,0 KOeUUHMEHTBT x=\/%)3—ig% =0,95.
' 5
[pu cxemara Ha puc.7,8 K = ————=0,05
P puc.fs V105, 10> 0,05.

YBenMuaBaHeTO CTENeHTa Ha CBPB3KaTa B I'bPBHA Cayyadl ce
06sicHSIBA C MOJaBaHE Ha IO TOJAMa YacT OT HanpexeHWeTO Ha
elMHAs KPBT B APYrHs, a OTCAabGBaHeTO ¥ BHB BTOpHA Cayuail ce
06ACHABAa C HaMalsBaHeTO Ha TOKAa, MpeMHHaBalll OT €JHHMA B
Ipyrus Kpbr. : ' :

19. Kaxpu yecroTd f; M f, ce moayuasaT B Pe3yJTaT Ha CBBD- .
3BaHeTO Ha IBa KPbra ChC COGCTBeHa uectoTa fo=1000000 xzy  °
M KaKBa € YecTOTATa Ha e/NeKTPUYEeCKOTO Guene, ako k¥ = 0,l.

13
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Pememnue. Cornacio dopmyan 14
1 000 000

- 1000 000 C _
fi1= o1 —952400x14,]‘2—"“_0,1 =1 052 800 xy.
_ YectoTata Ha GHeHero f5=f,—f; = 1,052,800 — 952 400 =
= 100 400 xy.

20. Koaxo ronsiMa e MHAyKTHBHOCTTA L, Ha BTODHA CBBP3aH
KPBr OT pHC. 7,a, ako L;=200 #xxHn, k =0,02 u M=4 uxxn?

3. NOCAENOBATEJNEH TPENTAUL KPBI

TpentamusT xpbr Ha puc. 8,2 e BKAOYEH NOCJIe 1OBATEJHO
KbM INpDOMEHJHBOTCKOBHSI reHepaTop, KOHTO uMa é. n. c. £ 3a
reHepaTopa KPBI'bT MPEeACTaB/]fBAa KOMIMIEKCHO CBHIPOTHB/CHHE,

- 1y
Z—\/R’-F(?"ﬂ—@m) , (15) -
KO€TO NpH Pe30HAHC CTaBa PaBHO Ha aKTMBHOTO CbAPOTHBJEHHE
. Zp¢3= R- (] 6)

loprure 3aBucuMocTH ca u3pasenu rpaduuecku Ha puc. 8,0.

Puc. 8

Tok®T, npoTHYaw npes Kpbra, € CHINEBPEMEHHO M reHEPaTO-
peH TOK M ce onpejeas CbC 3akona Ha Om:

E E \
I=3 n 1,,,;—,\;.* ‘ (17)-

Isete - Benuunnn- — umnemancsT Z ¥ TOKBT /, ca YECTOTHO
3aBHCHMH BENHYMHHM; TOBa Ce€ BHXIA H OT PE30HAHCHHTE KPWBH Ha

pHc. 9, a. ,

* BhTpenHoTo CHNpOTHBIECHHE Ha reHeparopa e 0.

14
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PesoHaHcHATa 4YeCTOTa CE€ paBHABa Ha COGCTBeHaTa 4YeCTOTa
Ha xpbra M ce usudcasBa ¢ Qopmyrna 1. [pu pesonanc B KpaH-
mara Ha Go6uHaTa M B KpaullaTa Ha KOHJeH3aTOpa C€ Cb3/1aBa.

zr 1
1 ., Iy R<h, <k,

Pac. 9 s

cepbxuanpexenne U, = Uy Koeto € Q UBTH MNO-rONAMO OT Tre-
HEPATOPHOTO HallpeXxeHue o :

UL= Uc———- QE. (18)

dopMaTta Ha Pe3OHaHCHaTa KPHBA SaBHCH OT R; ¢ yBennyaBane

Ha R KpHBaTa CTaBa Mo-Thna (pHC 9,6). Or pesoHaHCHaTa KpHBa

Puc. 10

MOXe Na ce OnpeienH INHPOYWHATE HA NponyckaHaTa QeCTOTH®
NeHTa — onpejieas ce OT NPecedyHHTe TOUKH & H 0 Ha pe3OHaHCHa-
T4 KpHBa C XOpH30OHTaJHaTa TNpaBa, npoKapana Ba HuBo 700/,
OT CTOHHOCTTAa Ha MAKCHMANHHS (DeSOHAHCHus1) TOK (pHC. 10). -

15
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ChbuaTa 4ecToTHa nponycCKaTeJNHOCT MO)l(é Aa Ce onpenesu H ¢

<opmynara ‘ : ;
g Joes . PE30HAHCHATA 9ECTOTa

af= Q ~ koeguuvenra Ha no6GpokavecTBeHOCT (19)

Or pesoHaHcHaTa KpuUBa Ha KPbra MOXeEe [a ce onpexenn H
Q-pakTOopBT, ako no abcuMcHaTa oc Ha puc. 10 ca HaHeceHH CTOl-
HocTuTe Ha Kanauurera C, ¢ KOATO KOHIEH3ATOPBT Ce HacTpoiiBa:

CDes 'Cpea - . .

0=lg=g=3c (20)

B nocaeasara dqopmyna C,., e crofiHOCTTa Ha KanauuTera,

QpH KOATO Ce MoJyyasa pe3oHaHC B Kpbra, aA C e yBeJAHuYaBaHETO

HAH HaMaNfABAHETO HA KanalUTeTa O NOJy4YaBaHe B KPbra TOK,
Koitto nmpeacrasassa 70°/, =0,7 OT Pe3OHAHCHHS TOK pes.

3anauu

21. Kppror or samava 1 (L =225 mrxxn, C=400n¢ u R =
. =100xa) e cBBP3aH NOCNENOBAaTENHO KbM reHepaTOp C €. Z. C.

E=16 1 HHWONKHO BBTPEWHO CbOPOTHMBAEHHE R;~ 0. Koaxo
TONsiM € MMNeNaHCBT Ha Kpbra Z M KaKhB TOK NPOTHYA mipes
Hero, ako decrorara Ha reseparopa f==500 xkxg =500000 xz?
Kakpa e crofinocTTa Ha pesoHaHCHHS TOK M roJ€MHHATa Ha CBPbX-
Hanpexenueto U, ?

Pewemnue. Cropen 3anaua 1 munyktusnocrra L =225 mrxn,
KanauuteTsT C=4007¢ u R=10 oxa. Vmnenancvr Z 3a f=
=500 xxy cbraaco ¢dopmyaa 15 e

z=\[10: 4 (6,28.500 000.0,000225 — g L 47_-_

=y 1024 (708 — 795)% = |/ 100 + 872 = 87,6 oma.

Tok®T / chraaceo gopmyna 17 e

E_ 1 o
1=2$=W,6=0’011 a=11 Ma.

' CrofiHocTTa Ha Pe30HaHCHHA TOK cnopén ¢dopmyna 17 e
' E_1
Ipea.=§=m=0,l a=100 xa.

B sdnaua 1 ce usuucau xoécpuuuearu Ha no&poxaqecmenocr
Q=748 (Bux crp. 7). CnexoBatenno CBP'bXHanpexeHueTo uie 6bae
/ U=Q.E=748.1=748 s.
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22 Kakpa yecTOTHAa JIeHTa NPONYCKa  NOC/NeNOBATENAHHAT KPh
OT 3ajgaua 21 M Kak L€ ce MSMEHH TH, aKO aKTHBHOTO CBNPOTHB-
JIeHHe ce HamaiaH Ha 5 oma? -

Pemeunne. Coraacio ¢popmyna 19

Af=%’—=———~=70,86 xy=~=T1 Kxy.

[Monexe npn Hamanssae Ha R nBa nbTH Q- GaKTOPBT Cb-
raacHo dopmyna 6 ce yseawuaBa jBa mbTH, Q'=74,8.2=149§,
IIMPOYHHATA HA YECTOTHATa NPOMYCKATENHOCT Cé HaMaisiBa CBHIIO
IBa ['BTH: P ) '

_Jo _ 530000 -
Af = o =145 = 3540 xy=3,54 Kxy.

23. AuTeHaTA Ha eIHH PaJHONPHEMHHMK € CBbp3aHa WHIYKTHBHO
C BXOAHHA TpenTsul Kpbr cBraacko  puc. 1l,a. KpwreT e Ha-

-l
o
/

Puc. 11

CTPOeH Ha NpenaBaTens ,Xpucto BoreB“ c wecTora f=827 xkxy..
Cnopen sagaya 9-ra MHAYKTHBHOCTTa Ha Kpbra e L =122 wmKxH.
KakBo HanpexeHHe ce MOJYyYaBa MEXJY POTOpa K CTaTOpa Ha BBp-
Tamus ce KoHAensarop C, aKO aKTHBHOTO (3aryGHOTO) CBHNPOTHB-
neHue Ha Kppra € R =6 oMa ¥ aKo aHTeHaTa MHAyKTHDA B 60-
Gunata enexrpoxsmxkemnia cuna E =10 uxs=0,00001 6?

Pemenue. BXoZHMAT KpBr Ha PagHONPHEMHHKA C HHAYKTH-
paHaTa e. J. C. € PaBHOCTOEH Ha INOC/EJOBaTEeJHHs TPENTsIl KPBI
Ha puc 11.6. TloHexe KPBI'BT € HACTPOEH B PE3OHAHC C
npeXaBaTens, MEXIY POTOpa M CTaTOpa Ha KOHJeEH3aTOpa My ce
cb3naBa cBphxHanpexenne U, =

KagecTBeHUAT PaKTOp Ha KpPBra €

Q_2 =fL _6,28.827 000.0,000122 _ 634
=g =

6 —-6—= 105,6.

2 3apaum no pagMOTEXHMKA ’ 17
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CrenoBaTennO B KpBra me ce chsgame CBPBbXHaNPEREHUE
Us=Q.E=1056.10= 1056 muxs (MAKpOBOATA) = 1,056 s
(MunuBoMTA). '
24, TpentawuaT kpBr OT 3afaum 21 ® 22 ce BKJIOYBA K'BM
TEHEPATOP C MHOrO - FONAIMO  AKTHBHO BBTPEINHO CHIPOTHBJIEHHE,
Hanp. R; = 1000 oxa. 1lle ce moayuu iu CBP'hXHalIpeX(eHHe B KPbra
H KaKBO Lie GBIE OYEPTaHHETO HA PEe30HAHCHATA KpuBa?

., OTroBsop. Bobrpetnoto cbnporusneswe na reseparopa ce
AIBABA NOC/HEN0BATENHO BK/IOUEHO KBM AKTHBHOTO CBIIPOTHBIEHNE
Ha Kpbra R; cnenoBaTenno 06MIOTO aKTHBHO CBHIIPOTABJIECHHE HA
Usnara €JIEKTpHYECKa Bepura wie Ce paBHsBa Ha c6opa R+ R, =
= 1041000 = 1010 oxa (uanu 5+1008= 1005 om4 3a kpwra or
sagada 22). [Ipu TakoBa roisiMO aKTHBHO CHIPOTHB/IEHHe Q- dak-
TOpBT € mno-maabK OT 1. [lpu f=530000 xy u L =225 uxxn

6,28 . 530 000 . 0,000225 , _ s e
Q= 1%010 022 =0,7. Crasa scHO, 49e HanpexceHHeTO B

606uHaTa (a cbIO H B KOHJIEH3aTOpa) wie 6'bJe NO-MaAKO OT eJeK-
TPOABHIKEIaTa CHJIa HA TeHEpaTopa:

U,=Up=QE=0,7.1=07 g,

NOpaaH KOETO B TO3M CJayyall He MOXe Ja Ce MOJYYM CBp’bXHa-
npexenue. [lopaln MHOrO roMIMOTO aKTHBHO CBHIPOTHB/AEHHEe Ha
BEpHUraTa pesOHaHCHUTe KDHBM Ha Z M | HAMa Ja MMaT ouepra-
HHETO, NOoCoYeHO HA puC. 9 M 10, a e 6BAAT CHAHO SaThIeHH.

25. Kak Tpa6ea na ce msmepu CBpBbXHANpeXeHHeTo V;=74,8 s,
KOeTO ce noayvaBa B 6o6unHaTa L Ha puc. 8,a? ‘

- OrroBop. C namitoB BonTMEp, KOATO HMa H3BBAPENHO TONAMO
BHTPEIIHO CBNPOTUBNEHNE H € BKJAIOYeH Napajie/fo wa 6obumara . -

'26. BucoxouecroTen remeparop ¢ Re=0n E=5 ¢ cb3gaa
TIPE3 HaCTPOEHHS B pe3oHaHC noc/ne0BaTeIeH TPENTALL KPBL TOK
I, =0,5 amnepa. Koako ronsmo e axtmsuoTo chnpotashende R ma |
Kp'bra? ) e -

27. C namnos BOJITMED € H3MePeHO CBDP'bXHANpEXKeHHe B KP'Bro-
BHA KoHIensatop U.= 1008, a B nomocure mHa resepaTopa —
Hanpexenneto L= 26. AKTHBHOTO CBIPOTHBIEHHE Ha Kpbra e
R=15 oxa, a xanauurersT C =300 ng. Kaksa e wecroraTa f Ha
FeHEPATOpa M KOJKO roJsiMa € HHAYKTHBHOCTTA L Ha Kpbra?

28. YecroTHaTa npomyckaTeNHOCT Ha eMH TPENTA KpBI €
Af=10 xxy, pesonanceara dectora f= 1000 KXY, a HHIYKTHB-
HocTra L =200 mxxn. Koako romema ca R u C Ha Kpbra?

18.
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" 4. MAPAJIEJNIEH TPEATAUL KPBC

[MapanensusT ' TPENTALL KpPBr Ha DHC 12,6 uma pe3OHaHCHH
KPMBH Ha MMNeNaHca Z W HA reHepaTopHid toK I, (puc. 12, 0),
TOuHO OGpaTHM MO OYEPTaHHE HA CHINUTE KPUBH HA noc/aeA0BaTeN-:

Puc. 12

\

HHS TpenTam KpBr Ha puc. 9,a. [lpu pesonanc mmnenancht Ha
L

napanesHHs KPbr e Hall-rojiaM M uMa CTOHHOCT Z, =Rc» @ reme-

paTOpHHAT . (FHHIIHUAT) TOK 32 PE3OHAHCHATa 4ecToTa e HAN-MANBK

' B
]pcsb=‘1€‘+—2;- (21)

19
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- Kpvrosuar Tok (TpenTsmusT TOK BBTpe B Kpbra) e Q nbTH
No-roNsiM OT reHepPaTOPHHS :

Ix’p = Imp = leea» . (2 2)

Korato BBbTpemwHOTO CBOpOTHBIEHHE Ha TreHEPAaTOpa € MHOTO-
- L
KPaTHO NO-TONAMO OT PE3OHAHCHWA HMIeENaHC Z,=p~ Ha Kpbra,
. #”
' Pe3ouaHCHAaTa KPHBA Ha TOKAa HMMa elBa 3a6e/eXHM MHHHMYM

L foog

i

& Y
Puc. 13

. ,
(puc. 13); pesoHaHCHaTa KpPHBA Ha MOMIOCHOTO HanpexeHHe, HANPOTHB
HMa fICHO H3paseH MaKCuMyM (puc, 13); MOAO6HO € M OuepTaHHETO
Ha DE30HaHCHAaTa KpHBA HA KPBIoOBHSl TOK /., BHCOKOYeCTOTHH re-
HEpaTOpH C roasMO BBTPELIHO CBHLIPOTHBIEHHE Ca PafMOJAMIIMTE,
0coGeHO NEHTOIHTE B PEXHMM Ha yCHJBaHe,

Pesonancuusr mumunenanc Z, e Q mbTH no-roasM oT HHIYK-
THBHOTO CBNPOTHBJEHHe HA GOGMHATA (MMM KaNaLMTHBHOTO CBIPO-
THBJIEHHE HAa KOHAEH3aTOpa) M Q2 MBTH NO-TOMAM OT aKTHBHOTO
CBUPOTHBJIEHHE Ha Kpbra:

Z,=Q.X;=Q2nfL; | (23)

Z,=QR. ' (23a)
L[IﬂpO!‘lHﬂhTa Ha np,onycxané'ra YECTOTHA JeHTa ce onpeznens ¢
dopmynarta _ :
T (142 '
Af—0(1+Ri). (24)
20
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OcBen naneuus Ha pHc. 12,0 mapasiejed TpPENTHIL KpBr B. pa-
ZHOTIpe[aBaTeHaTa K PaAMONpHEMHA TEXHUKA Ce ynoTpe6aBaT CXeMH
Ha NapaJe/Hd TPENTAIM KPBrobe, NMPH KOUTO €IHH OT KJOHOBETe
¥Ma 1Ba peakTuBHH eqemeHTH L u C: KPBIr'BT OT pHC. 12, 8 uma
XBe WHIYKTUBHOCTH L1 M Lj, MOCIeNOBATE/HO BKIIOHEHH NOMENKAY
cH, a KpBI'bT Ha puc. 12,2 ‘e ¢ jBa - KanauureTa C; n G, cBIIO
[0CJIe [OBATENHO CBBbP3anK nomexay ch. CoGCTBeHaTa 4€CTOTAa HA
Kpbra (pesoHaHCHa 3a reHeparopa) Ha pHC. 12, 8 ce onpexens ¢

¢dopmynata
v - I . ;
= . ' ' 25
= rimame : @)

a CbINaTa YeCTOTAa Ha Kpbra Ha puc. 12,2 — c ¢dopMynaTa

frem— 1. - (250)

" \/[ C, C, o

G+ 6

Pe30HaHCHHAT MMMEAAHC HA Kpbra Ha puc. 12, 8 ce H3UHCIABA
¢ ¢opmynara o oo

_ L+l ([ L.y_L (LY :
Z=giwrelern) =re (2] (256)

kbvaero L=L;+L; 8 R=R+ Ry . , -
ChIMAT MMOEAaHC Ha Kpbra Ha puc. 12, z ce onpexess C

¢opmynara T T E ;

L : A
Z=ge-(&) - @59)
kpreto C =252 ' R :
G+ G’ ,

Ot nocaensure nse ¢GopMyaH ceé BHXCAA, Y& KPbHroBeTe Ha
puc. 12,8 u 122, cBBp3anM C renéparopa npes TOukHTe 0 H 8,
HMAT M0-ManbK PE3OHAHCEH MMIEAAHC B CPaBHEHME -C KPBla Ha
puc. 12,a, cBBp3aH C reHepaTtopa npes TOUKHTE & M 6.

3axaun

29, TpenTampar Kpbr OT 3ajaua 21 c enementn L = 225 MRXH
C =400 n nu R=10 oma e BKIIOYEH NapaleIHO KbM reHeparop
¢ enextponsmkela cuna E=100 8 M BBHTPELIHO CBHIPOTHBJIEHHE
R;=43750 oma. [da ce onpenend: a) Pe3OHAHCHHAT HMIENAHC;
6) reHepaTOPHHAT TOK IPH Pe30HAHC [p.;; B) KPBrOBHAT pe3oHaHceH
TOK Iyp. pes; T) NMOMIOCHOTO Hampexenue U mpu pesoHanc (Q - dak-
TOpPBT € 74,8). : : . 3

21
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PemeHnue,

L
@) PesonaHCHHAT uMmepaHC Zy=p =
0,000225
= 10-0,0000000004 — 56250 oxa.
©) [eneparopuuar Tok cbraacko dopmyaa 21 e
L= B _ 100
PSS Ri+2Zp 43750 + 56 250
B) Kpbroeus pesonances Tox cwraacio ¢popmyna 22 e
lxp.p == Q . Ipeg = 74,8 . l=74,8 MAa.

r) INomocuoTo Hanpexenue Ha renepaTopa e
U=E —1Is Ri=100—-0,001.43750 =100 — 43,75=56,25 a.

30. Koako mbTH MHAYKTHBHOTO CHLIPOTHBJIEHHe Ha GOGHHATa e
O-TOMSIMO OT aKTHBHOTO R M KOJKO I'BTH CBIIOTO HHIAYKTHBHO
CBIPOTHBAEHH® € [0-MaJKO OT Pe3CHAHCHHA MMNEJaHC Ha KPbra
‘OT 3azaua 297 o

Pemenue. Or ¢opuyna 6 caenra, ue

X;=2nfL=Q.R=748.10=748 oxna.

ChuuAT pesyataT ce noayYaBa W 4KO CH HOCAYXHM € (op-
MyJaaTa ~
X, =2nfL=6,28.530000.0,000225 =748 oxa.

+ Coraaceo dopmyna 23 MHIYKTUSHOTO CHIPOTHBIEHHE X, eQ
M'bTH N0-MaJKO OT PE30HAHCHHS HMMEAAHC:

=0,001 a=1 xa.

X =2nfL=—ZQ£=§—‘75%gi=748'» oMa.

- 31. KpbrosusT TOK B euH HaCTPOeH NapaneieH TPENTS KpBI

e I, =100 ma. Yecrorata Ha renepaTopa e f=1000000 xg, a

HHRYKTHBHOCTTa Ha Kpbra e L =100 mrxn. Koako ronasmo e Ha-

NpEXEHHETO B ABaTa KPas Ha KPbra H KOJKO BOJNTA € MOJIOCHOTO
HanmpexxeHHe Ha reHepaTopar?

Pemenue, Hanpexxenueto B gBara Kpa# Ha Kpbra ce pas-

HfBA Ha IIPOM3BEACHHETO OT MHAYKTHBHOTO CBHNPOTHB/ICHHE Ka 60-

Gunara X, u KpBrosusa ToK /,,:
Upp=X; . lp=2nfL .I,;=6,28.1000000.0,0001.0,1 =628 .

[TontocHoTo Hampexerue Ha FeHepaTopa € paBHO Ha Hanpexe-
HHeTo B Kpbra U=U,, =628 . )

22
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32, C BHCOKOYECTOTEH MHJAMAMIIEPMED € H3MEePeH KPBroB TOK
B HacTpPOeH mapajeAeH TPSATAI KPBr I,p=50 #a=0,05 a, 8 BBHB
BRHINATA (TeHepaTopHaTa) Bepura — 10K [, = 0,5 g = 0,0005 g. He-
CTOTaTA HA FEHEPaTOPa € paBHa HA YECTOTaTa HA HAUHOHOJMMA
npexasaten ,Xpucto borer“ f=827 gxy. Kpbrosata 600uua nma
NOCOYEHATa B 3a4aya 9 MBAYKTHRHOCT L =122 mrxxx. Koako. ro-
ASIMO € aKTHBHOTO CHNPQTHBIEHUS HA Kpbra?

Pewenue Coraacia Gopmyra 22 KpPBropuaT pe3OHaHCEH
ToK Iyp € Q MBTH MO-TOAAM OT FGHEPATOPHHA Pe3OHAWCEH TOK L.
Crie0BaTEAHO .

_dkp 59
Q=7 =p5~100..

AKTHBHOTO cBHOpOTHBJIEHHE R me ce ompenenu ¢ dopmyaa 6

R=2nfL_ 6.28.827000.0,000122
Q ~ - 100

33. MMactpoennar or paauomoGurens cnopex saxaka 10 Tpen-
Tam Kpbr (L = 10 uxxn, C =51,8 ng), e BKAOUEH NaAPANCAHO KDBM
BUCOKOOMHA Jamia (IeHTOox), KOATO HpeNCTaBNABA NMPOMEHAHBOTOKDOB
renepaTop ¢ nosocHo Hanpexcenne U =100 8. BoGunaTa Ha kpbra
MMa aKTHKBHO CBHAPOTHBIeHHWe R=15 oma. Kakbs Tok e W3Mepha
panuono6uTeNAIT BBHE OT KPpbra H BBTPE B Kpbra? ’

- : U
Pewenue BpE OT Kpura Teu¢ rgHOPATOPHUAT TOK /;=5-.

=6,33 oxma.

L 0,00001 = 39370 oua.

Zy=Re =5, 0,0000000000518
100 :
Ig = 39370 = 0,0025 a= 2,5 Ma.

Kpwrosuar tok Iy, =Q.L,
KauecrBennst (akTop MOME JXa ce H3pasu upe3 npeoGpaassa-
Heto Ha dopmysa 6: :

_28fk 2= 1 1L 1 0,00001
Q=275 e L= \o =5\ pooomonootests =517

Caenosarento [p=1,.Q=25.87,7=219,25 ¥a.

34. Kag paauoarGuTensit Mpxke A3 KOHCTATHPAa BHCOKOYECTOT:
HWA KPDBroB TOK lyp = 87,7 #a M BYCOKOUECTOTHOTO Hanpexenye
U=100 ¢ or 3anaua 337

Orrosop. Hanuuwocrra Ha /,, ce nposepgBa C Majaka .
namnuuka (KpyLiKa), BKJIOYeHa BbTPe B KPbra, a HaIHYHOCTTE HA

23
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KPBroBOTO MNpOMEHNHBO Hampexeunne U ce KoHcTatHpa uypes
NapaJe/HO BK/IIOYBAHE HAa HEOHOBa HHIMKATODHA JiaMnuuKa (puc. 14),
TouHoTo MsmepBane na manpexenwero U ce Hu3BbpuIBa ypes mna-
pajie/HO BKJIOYBAaHE K'BM KPBra Ha JAMIIOB BOJTMED, a TOKBT Iy,
Cé H3MepBa 4upe3 [MOC/NEeOBATENHO BK/IOYBAHE BBTPE B KpPBra
BHCOKOYECTOTEH MHJHaMNepMep (aHTeHeH
amnepmep).

35. KaxbB pesyaraT mie ce nonmyuw, ako
HEOHOBAaTa JIAMNHYKA H eJeKTPHUYECKaTa
KpPyWKa Ha puc. 14 pa3MeHAT MecTdTa CH ?

36. Tpentam xpwvr ¢ L=10 xx, C=4
MK®P n R=50 oxa e BkIIOUEH napajenHo
KbM resepatop ¢ £=208 u R=50 xoua.
3a Kosi yecToTa Ha reHepaTopa KpPBI'BT
me 6bae B Pe30HAHC H KOJKO [OJIeMH Ca
Zp, ]g H pr? :

37. TpentammaT Kpbr oT 3anava 29 (L = 225 uxxx, C = 400 ng
H R=10 oua) ce npeobpasysa B napajeneH TpenTaul KpBr Ccno-
PeA cxeMaTa Ha puc. 12,8: HHAYKTHBHOCTTA My L=225 MxxHn ce
pasnpenensi MeX1y ABaTa KJOHa Ha KPbra, a HMeHHO L, =75 MKXH
u Lg=150 mxxn. Ila ce ompemenu cobcTBenaTa 4ecTOTa Ha mpe-
06pasyBaHnst KPbr H PeSOHAHCHHAT My HMIeZXAHC. - S ,

- Pemenne. ITonexe Li+L;=754150=225 uxxn =L, cb-
raacHo (opmysa 25 co6CTBeHAaTa 4eCTOTA HA KP'Bra He Ce MPOMEHS.

- PesoHaHcHuAT uMmenanc cbraacHo dopmyaa 25,6, kato ce

HMa npenBuj cTofiHOCTTa Ha H3pasa L OT 33/aua 29, a HMEeHHO
pasa pe

Puc. 14

RLC =56250 onua, e
1502

L (L,
Z, =z (72) = 56 250. 22 25000 oa.
[Tonyyenusr ‘pesyarar nokassa, ue KOraTo KpPBI'bT Ce BKJIOYH
KbM F€HepaTopa npe3 TOYKHTE 6 H 8, Pe30HAHCHHAT My HMIleJaHC
Ce HAaMalsBa 3HAYHTENHO (dKO BK/IIO4BAHETO CTaHE Npe3 TOYKUTE
a'# 0, MMOEJAHCHT MMA NO-roNfAMa CTofiHocT: 56 500 oxa).

38. Mapaneanusr TpenTam KPBLL OT 3agaua 29 ce npeoGpa-
8yBa cnopex cxemara Ha puc. 12 2, KaTO BMECTO €XMHCTBEHHAT
konanensarop c¢ xamanurer C =400 ng ce BkmOYBAT ABA OTHAEAHH
Konfiensatopu ¢ xanauurets C; u C,. Jla ce onpexesr kanamu-
Tetate C; M Cy, NpH yCIOBHE Ye DE30HAHCHUAT MMIEAAHC HA Npe-
o6pa3ypanus KPBr € paBeH Ha CHIUA HMMIOEZAHC HA KPbra OT
sgnaua 37, . . S B .ot N

2¢
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Pemenune, ChIVIaCHO YCJIOBHETO Ha 3aJavyaTa HMIENAHCBT,
usuncnen ¢ dopmyna 256, Tpsa6ea na 6bae paBeH Ha MMIeENAHCa
usaucaen ¢ ¢opmyna 25s: :

L h)’_i cy
RC\L| “rc\ql"
OT nocaexHoTO paBEHCTBO CaenBa, 4e
cC L, 150 2

C,” L 225 3"
OTK'BALTO C2=g— C =3'; 9 _ 600 ng.

Crofinoctta Ha C; ce ompemeass ¢ nomoiqra Ha ¢opmyrara

C=7"2 a umenso C;= g'_cc’; =égg;6230= 1200 ng.
2

. 5. IPUHYJIEHO TPENTEHUE HA CBbP3AHHMTE KPBI'OBE

JlBaTa MHAYKTHMBHO CBBP3aHH Kpbra Ha' DHC. 15 M3BBpIIBAT
NPHHYZEHO TPeNnTeHHe NOJ B/HSHWE HAa MPOMEH/JMBOTOKOBHS. rEHE-
paTop ¢ e. XA C. E. BAuAHUETO Ha BTOPHA KPBI BBPXY NBPBUSA Ce
H3passBa B HaMaisBaHe WA TOKA /1 B ;

mbpeust KPBr CcbrAacHg dopmysara . L " .
A 0y H /]

I

B _ __E__ ‘
11_R1+AR—R+w2M2‘ (26) ‘ L
1 R2

w2 M2

B nocneanara dopmyna AR = R

¢ BHECEHOTO OT BTODHS B I'bPBHS KPBI

AKTHBHO CBIPOTHBJEHHE, KOETO Ce NoJy-

yaBa, KOTaTo M ABaTa KPbra ca HACTPOEHH B PE3OHAHC C reHepaTopa.

ToxsT J; wmaykTHpa B GoGumata L, Ha BTOpHA KP®I €. I. C.

E,=lL oM, KOATO OT CBOSl CTpaHa MNpOKapBa TOK I, BB BTO-
pust KpBr '

Puc. 15

, _E_heM
hy =g =5 27y

Haii-cunen TOK /, BB BTOPHS KpBI' Ce NOJNY4YaBa NPH KPHTHY-
Ha BpB3Ka, onpejenesa ¢ dopmynaara :

_1_R __R_
Kp=0=5 =T~ TafL - (28)

25

Sanitized Copy Approved for Release 2010/04/13 - CIA-RDP80T00246A042500220001-5



Sanitized Copy Approved for Rele>ase 2010/04/13 : CIA-RDP80T00246A042500220001-5

Mamenesuero Ha /; H /; B 3aBHCHMOCT OT CTeNeHTa Ha BPB3-
KaTa X € [oKasaHo rpaguuno Ha puc. 16, KoepuuueursbT Ha
CBP'b3KaTa X ce M3uHcasBa ¢ Qopmyaa 12 (wau 13 u 14 npu xa-

flalMTHBHA BPB3Ka MCKAY Kp'broae're).

/>

e

Py
Puc. 16

[lpu nocrosHna Bpb3ka MexAy KPBroBeTe, MHO-CHIHZ OT KpH-
THYHATa, H APH NMOCTENICHHOTO M3MEHEHHe HA YECTOTATA Ma reHe-

Puc. 17

‘PaTopa TOKBT BB BCEKH KPBI Cé M3MEHN NO Pe3OHAHCHATA KpHBA
#Ha pHe. 17. MaxcuManuure TokoBe /i M Iy, B NBbPBUA KpBF Ce

H3yHCAABaT ¢ popmynara .
Iy =1y = : L\’ ’ (29)
Rx + R:('[;)
4 ToKoBeTe /o, M 1;,,2 BBB BTOPHSI KPBI — C (popMysaTa
L _
by=L,=E. b T (30)
R+ R, \/ L_:
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UYectoture f; H f,, 33 KOHTO Ce MOJAYYaBaT PE3OHAHCHHTE
BbpxoBe (puc. 17), ce usuucassar ¢ ¢opmyau 14.

MakcuManHaTa INMPOYHHA Ha
yeCcTOTHaTa JEHTa, KQATO ce Mno-
JayuaBa npu x=2,41x,,, ce onpe-
neas ¢ dopMyiata

_ah
Af=31%. (31
[Npu xpuTHYHA BPB3KA
Af= 1,41%, (31a) Puc. 18

Korato mbpBHAT KpPBI' € NapanesHO BK/IOYEH KbM reHeparopa

_ (puc. 18), nox BausiHME Ha BTOPMSl Kp'bI' MMMNENAHCBT HA I'bPBHSA 32

UeCTOTHTE Ha De3OHAHCHUTE BBPXOBe fi H f; ce HaMandBa Cb-
raacHo ¢opmynara -

. L
Zn=Zam T BT 2

Hanpexxesueto, KoeTo ce TMOJNyyaBa BBB BTODHA Kpbr, NpH
ycnoBHe ue M 1BaTa KPBra HMaT enpaker Q- ¢axtopw, ce ompe-
neasi ¢ ¢opmynara '

Up=Uy e QY& (33)

3anayu

39. [ocae0BaTeIHUAT TPENTAIL KPBI QT 3afaua 21 (L=225 uxxH,
C =400 ng, R=10 oxa) € CBLP3aH HHAYKTHBHO CBC CBHUIO Ta-
KB BTOPH TPenTAW KpBr npu koedunuent x=0,1. Jla ce onpe-
JensaT: a) BHECEHOTO CbNpoTHBAEHHE A R; 6) TOKBT /; B NBbPBHA
KPBl; B) HaNPeXXEHHETO BB BTOPHS KPBL M. T) TOKBT I, B cbmus,
npU ycAOBME Y€ ¥ JBaTa KP'bfa Ca HACTPOEHH B PE3OHAHC C re-
Heparopa. '

. w3 M2
PemeHnue. a) Buecenoto cbnpotuaenue AR = .

2
KoedbuunenThT Ha MHIYKTMBROCTTa ce olpejeas OT ¢op-
myaa 12: :

- M=kyL;.[,=0,1225.225 =0,1.225 = 22,5 MKXA.
‘braosata GecTora ®=2rf = 6,28.530000 = 3328 400 c—:; i
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2 M2 328 4002 . 0,00002252
Cnenosarenno AR = QR -3 : 010 5 =550 ena.

6) Coraacio ¢opmyna 26 TOKBT /; B nbpBHS KPBr €

— E, _ 1 _ _
11‘R,+AR_ 10 + 550 = 0,0018a =1,8 xua.

- 1
Axo smnceaule BTOPHAT KPBI, TOK'BT /; meme jga Gbae 0=

=0,1a=100 xa.
B) ToksT /; muaykTHpa B 606uHata L, Ha BTOpHA KpBr e. X. C.

Ey =1, © M=0,0018 .3 328 400.0,0000225 = 0,135 a.

E, 0,35 X
r) Toxb1" BBB BTOpHS KPBI € [, = F’=T=O,0135a=.
2 .
=13,5 Mma.
_Tocnenuuar pesyarat nokaspa, ue TOKBLT BB BTODHSI KPBI e
13,5 )
1—§—=7,5 MBTH NO-TONSIM OT TOKa /; B NbpBHA KpBr. Tak®bB pe-
3y/ITaT € HA'B/MIO 3aKOHOMEPEH INpH CHJHA BPB3KA MEXAY KPb-
rosere CHbIVIACHO KpusHTe Ha pHC. 16. CiaepoBarenno xoeduuueH-
TBT K = 0,1 O3Hauasa CHIHA BPB3KA (O-TONSIMA OT KPHTHUHATA).
40. la ce onpemenst Bemuuunute AR, I1, E, u I, B cBbp3a-
HUTEe KPBroBe OT 3ajzaya 39, akO BPB3KAaTa € KPHTHUHA,
Pewenune. Copraacao ¢opmyna 28 xpuruunarta Bpn3IKa

1 1
Kyp =d=~@-='ﬂ—8-=0,013 =1,3 O/o.

Tasu kpuTHUHA BPB3KA Ce MOCTHra MNPH KOeQHUIMEHT Ha HH-
JAYKTHBHOCTTA "

Mup = Kxp\JL; . L3=0,013.225.225 = 2,93 mrxn.

X 2 2 2
BHeceHOTO CHOPOTHBACHHE (w;ew f_3838 4001 (')0’00000293' =
2 ..

. =10 oxa. sy . : 4
ToxbT B whpust KpBr &= m = 10-11- 5 = 0,05 @ =50 ua.
Hanpexenuero BB Bropus Kpbr £y =1;.0 M =0,05,10=0,58.
TOKBT BB BTODHS KpBr [y = g—: = ?—6 = 0,052 = 50 ua.

MNonyyenure pesyarTaTh nokaseaT, ye NP KPUTHYUHATA BPb3Ka
TOKOBETE B JBaTa Kpbra ca paBHM (50 ma); TOBa e mopass
¢akra, ue BHECEHOTO cbnpoTUBJeHHe A R ce paBHABa Ha aKTHB-
HOTO CBNpPOTHBJIEHHE Ha Kpbropere: AR =R, =R, =10 oxa.

AKO ce CpaBHAT CTOMHOCTHTE Ha TOKa l, OT ABeTe MOCAEAHH
3ajauy, ce BHX(JQ, Ye MaKap KOEDULIHUEHTBT K., Aa € MHOro mo-
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Manbk or 0,1, NpH KpHUTHYHA BPB3KA TOKBT I, HanpoTHB, € N0-ro-
asm oT I, npu k =0,1. MarTemMaTHYHOTO H3CJIelBaHE MOKa3Ba, 4€
1pH Ky, TOKBT [ NOCTHIa MaKCHMyM (puc. 16).

41. Jla ce onpefenu IIMPOYKHATA HA MPOMYCKaHaTa HECTOTHA
JeHTa: a) MNPH KPHTHYHA BpPDH3KA H 6) npu k=241 K., Ha
cBbpaannTe KpbroBe oT 3azaua 39. Jla ce OmpenensT pe3oHaHc-
HHTe HeCTOTH f; H f, 3a k=241 Ky, W CTOHHOCTMTE Ha XBaTa
Toxka [, U I, 3a Te3u UYECTOTH. :

Pemenne. a). [Ipu KpuTHYHATa BPDH3KA Kxp=0,013 uecroT-

HaT4 JICHTA Af=f—° 1,41 =141 ?—i% = 9,98 xxy.
6) Mpu k=2,41 Kxxp=241.0013= 0,03 =39, ce mokassa, 4e

_31%0=315%0 _
Af=3,1 5—3,1 748 = 21,9 kxy.
Cwraacuo Qopmyna 14 vecroTure f1=—l?—+§%3_§ =520 xxy
530 '
u fg— \/_I—_——B—,O—E =538 Kkxy.

Tokosere /;; ¥ I, u ToKOBeTe /oy H Ig,, (PHC. 17) ce ompene-
ast ¢ dopuymure 29 u 30. [lonexe B AaAeHHS cayvai Ly=Ly=
" =925 MKXH, d YCTHDHTE TOKa MMaT eJHa H Chllia crofisocT
. E 1
11,1=]1,2 =12'1=12'2=R1+R,= 10 + 10 =0,05a = 50 Ma.

42. TpenTAmMMAT KPBr OT NpeXuIeCTBYBALNTE L3aNauH C L=
=995 mrxn, C=400 ng u R=10 oxa € BxnIOUeH NapaieyHO KbM
resepaTopa C XaHHH, I0Ka3aHu B 3ajiaua 39. CHIIMAT KP'BI € CBbP3aH
MHAYKTHBHO C BTOPH KDbI CMOpex cXemaTa Ha DHC. 18, xo#iTo MMa
cpiure eaementd L, C n R; KoeQHUUEHTBT K =0,1. Kak me ce
QTpasH HaAMYHOCTTAa Ha BTOPHS CBBP3aH KpPBI BBLPXY I'bPBHSA ?

Pemenune. BropuaT Kpbr Npelu3BUKBA HaMajfABaHe Ha HM-
neganca Z, Ha MbPBHs KPBI ChrAacHo popmyna 32:

L 0,000225 _

BeseACTBHE HaMajsiBaHe Ha WMOEJNAHCAa FeHePaTOPHHAT TOK I,
ce ycunsa ¥ BMecTo 1 Ma (oT 3ajaua 29) crasa

E 100 . .
I,= R 7= BT+ BB _=0,0014a=1,4 Mma.

Hanpexenueto U; Ha MbPBHA KPBr =
=E;— I,.R;=100—0,0014.43 750 = 38,75 s.
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HanpexenueTo BBB BTOpHs KpBI ce nsgncnaaalc ¢dopmyana 33:
- Ci o 400
Uz=U1.xQ\/d ~3875.0,1.748,\/0 _ 990 4. 3

43. Kak me ce usMmenu TOKBT /; OT 3amava 39. ax0 pbB BTO-
pHA KPBI' CTaHe NMpeKbCBaHe?

44. Koako ronsiva we 6bae KpATHUHaTa BPB3Ka NPH KpBro-
BeTe OT 3ajaua 40, 4aKO aKTHBHHTE CBIPOTHBNGHHS HA ABATS
Kpbra ce yBenuyar Ha 15 oxa?

45. [NpomennusoToKOB reaepatop ¢ E=10 ¢ 3axpamsa xBa
CBBbP3aHH KPBra CNOpeA CXxeMmaTa Ha puc. 15, Ilpu nunca na Bro-
PHS KDBI npes MbPBHS NPOTHYA pe30HAHCEH Tok I;=1a, a npn
HaIMYHOCT Ha BTODHA KPBI' CBIIHAT TOK CE HAMAJAfABA Ha 0,5a.
Koako ronemu ca axtmsuute CBIIPOTHBJICHHS Ha XBaTa KPbLra, aKo
uectoraTa f=>530 xxy, a KoeUIHEHTHT M=293 uxxn?

46. INapanenen TpenTsu KpDBr cropen cxemarta Ha puc. 18 ce
3axpaiBa OT NPOMEHIHBOTOKOB reHepatop ¢ E = 120 g u

: =60 Koma; KpBrbT e HacTpoew Ha YeCTOTaTa Ha reHeparopa
J=478 xxy u B Hero ce BimBa reneparopen ToK I, =1 ma =0,001a.
Kpbrosata unayxrusmocr L = 200 muxxx. Cren ToBa ce cBpp3Ba
BTOPH KPBI, KOATO MMa CBLIHTE eleMeHTH L, Cu R Ilog sans-
HHE HA TO3H KPBI IEHEPATOPHHAT TOK MNOPacTBa OT 1 xa mHa
1,33 wma. la ce u3uucAAT axTHBHHTE CHIIPOTHB/IEHAS] 'HA KPBro-

BETe, KanauureTdTe MM C M KOBDUIHEHTHT Ha HHAYKTHB-
HocTTa M. .

47. [ia enuaxsu Tpentsamy ¥pbra ¢ L =200 uxxn, C =556 ng
H R=6 oma ca csbpsanu MOMEXAY CH npH KoeduUIMeHT Ha
BpBSKaTa k¥ = 0,05 u ce saxpammar or reseparop ¢ £=508 u
R;=0. Kaxsu TokoBe /, u 1y mWe NpOTHYAT mnpes ;ABaTa Kpwra:
NT'bPBO, aKO NBPBUAT KPBL € NOCACLOBaTeNIEeH: (puc. 15) u
BTOPO, aKo WBPBHAT KPBr e NapaneneH (puc. 18)?

b. AHTEHH
LNIPERABATEJIHW AHTEHN

Bcesika nesasemema awrema, xosto ce BB36yXaa B cpexara cu
(puc. 19,a), Tpentn HaB-curmo (anTennusaT ToK /4 € Haii-cunen), Ko-
~raTo 4YecToTaTa Ha BB3GYXIAIMA TI'EHEPAaTOpP € PaBHA Ha COGCT-
BEHaTa 4e€CTOTa HAa aHTeHata f, Tasu wecToTa_ ce m3uHCAABa C

¢opmyaara
fa= € __ CKOPOCTTAa HA CBETJIHHATA __ 300000000 |

A7 X4 nemxnnata Ha COGCTBEHATA BBJAHA a7 (34)
30
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e

JI'smxuHaTa Ha cOOCTBeHaTa BBJIHA A4 Ha aHTeHaTa C€ H3YUC-

assa ¢ dopmyaara -

: . b :

A =2l orkBEeTo =g - (35)

Co6cTBenaTa uecToTa f, Ha 3a3eMeéHaTa aHTeHa (puc. 19, 6)

ce onpegeis chmo ¢ ¢opmyna 34, a coGcTBeHara M BBAHA Ay —
¢ ¢opmynara .

A4

A,=4[ orkbrero [=-——- (36):

AuTeHaTa € HACTPOEHa, KOraTo M3/qbuBa BhLJHA A4, UHATO I'BA-
yKuHa e onpenesena ¢ GopMyauTe 35 u 36. TakaBa aHTeHa npeacTa-

r )
.
\
\
\
.

Puc. 19

B/IfiBa 33 BUCOKOYECTOTHHA TOK AKTHBHO C'BIIPOTHB/ICHHE R, (W3nb9Ba-
TeHO CHAPOTHBJEHHE), KOETO Ce onpenens C ¢dopmynara

= Heg [y 139 (LY :
Ry=1680 (Hf 112 (). (37)
B fiocnennata dopmyna M., € edexrTHBHATA BUCOYMHA HA 3H-

TeHaTa, KOATO Ce paBHsiBa Ha 63 %/ OT reoMeTpHYHaTa A 'B/XKHHA Ha:
cwinara : H,p = 0,63 l. Popuyna 37 ce M3MOA3yBa K KOraToO aHTeéHaTa

MMa ABbJAKMHA [ OT MOpAAbKA HAa —-*
_ A
KoraTo He3a3eMeHaTa aHTEHa € M0-KbCa OT -, 3 3a3eMeHaTa —
s .
no-k'bca OT—,-, 3a Ja Ce HAaCTPOH B pe30HaHC C BHCOKOYECTOTHHS
reseparop, € HeOGXOAUMO ChILATA Aa Cé YABJIKH M3KYCTBEHO : HIH
ypes M0C/]€J0BATE/HO BKAIOUEHA 6o6una Ly, (puc. 20,a), niu upes-
BBPXOB KamanureT (pHC. 20,0).
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: A
‘Koraro He3a3eMeHaTa aHTeHa e MO-A’bJra OT DX, a 3a3eM€HaTa —

: A )
fio-Apira oOT ' 332 Jla c€ HaCTPOH CbIATa B pe3oHaHc, e He~

0GXOZHMO Ja Ce CK'bCH € MOC/AENOBATENHO BKMIOUEH C Kb C aBam
wonnensatop C.. (puc. 20,5).

::"dopz. A
'«' J‘&m
3%‘% -' ‘ E%Q@a
£ ' 6

Pac. 20

Cuoporusnennero Z,, xoero enna HEHAaCTpOeHa aHTeHa (He-
YABMXKEH H HECKBCEHA H3KYCTBEHO) OK83Ba CPEIy BHCOKOYECTOT-
HUS TOK [, MMa KOMIJIEKCEH XapaKTep — ChCTOM Ceé OT aKTHBHA
CbCTaBHa R, W OT peaKTHBHa CbCTaBHa X, M ce onpenens ¢
$opmynara ,

Za=JREX X2 _ (38) .
AKTHBHAaTa C’BCTaBHa (CBOPOTHBACHHETO Ha H3T'byBaHe) Ma
A
MHOrO KBbCHTE aHTeHH ISW C¢ H3uHCHsBa c ¢opmysaata

2 o
Ry= IO(T 1), (38a)
4 aKTHBHATA CbCTaBHA HA CPEAHO NBATHTE aHTeHn (/= % A=

-+ % A) —c dopmyaara

Ry = 1580 (%2 )’- (386)
32
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| PeakTMBHATA CBHCTEBHA X, HA CHIIHTE HEHACTPOCHH AHTEHH
ce onpexens ¢ popuynara - - ' : , "
v (2 N R
X4=—500 cotg(—,{i —2—),.‘ ] -y 39

8KO ca HesaseMemn, Hau ¢ Gopmynara

-

XA.=.__5'ooc'btg(%!-.z), o o

8XO Ca 3a3eMEHH. v
Ot nocaenunte GopMynM ce BHXIA, e KAKTO aKTHBHATa, Taka
M peaKTHBEATa CHCTABHA HA AHTEHHOTO CHOPOTHBACHME SaBUCAT

or mnomeuue.ro«;—. Tasu SaBHCHMOCT 32 343€MEHATA auTeHAa €
uso6pasesia rpadmueckn Ba puc. 21. ' g

boloe] X4 linaa?
w

2

o
olow
w0\ ew
Diaw
o
»

-

»
K728
-t

Ny

-
e e - o

g

. Puc. 21

Avurennasr T0K /, Ce ORPEASAs CHC 3aKOHA Ha OwM:
. B : e

o | L=z | | (40

3a na 6bAe TOSH TOK MAKCHMAACH, HOOOXOIAMO € PEAKTHBHATA
cherasHa X, na craHe 0. Tash™ YMEHNO 3a7ava HSITBAHWBAT  HE-
crpofiamure exeMenTh Lys # Cec Ha puc. 20 —peAKTABHOTO. Cb-

| NpoTHBACHHE HA Te3H eAeMeHTH TpaGpa Xa Guie pPaBHO NoO-roje-
Mu#a Ha X, Ha aHTEHATa M C NPOTHBONOAOXKEH SHAK. e

.38 Sa!nu DO PAXHOTEXHHKE v . T A v 33';
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Bcsika aHTeHa MOXe N4 H31BUBA M XaDMOHHUHM BBJHH, aKo M
_ €& nomaaaT oT npexasaTe’s. JbIKHHATA HA TESH BhLAHH 32 Bep-
THKQ/IHATA 3a3eMeHa aHTeHa Ce onpeaeas ¢ dopmysrara

v 41 .
a 3a nesaéemenara‘an"reu‘a'(.unnona) — ¢ ¢opmynara
' 20
A=m i (42)
B nocaexmure dopuyan m e nAN0 u NONOXHTENHO YHCHO :

012 3... ‘

 Mowtocwyra P,, KOATO Ce H3ABUBA OT aHTEHATAa BBHB BHJ Ha
€JIEKTPOMAarHiTHa BbJHA, Ce PABHABA Ha NPOU3BENECHHETO OT KBaf-~
paTa Ha aHTEHHHA TOK H aKTHBHAaTA CbCT4BHA HAa AaHTEHHOTO
BXOJAHO CBHNPOTHBJCHHE : '

Py=I2.R, B (43)
3anauu

48. ' Jlio6urencku paauMoupesabaTen TpAGBa la H3NbYBA BBAHA
A =42 #. Konko xpasr npoBoamuk Tps6Ba Ka Gbae ynorpeGen
34 aHTEHa, N'b P B O, aKO 3aHTEHaTa e He3a3eMeHa H, BT O PO, aKO .
ChllaTd € BEpTHKa/lHa M 3asemeHa (puc. 19) ? C kakpa uecroTa
TPeNTH aHTEHATa, aKO TA € HaCTPOeHa P

Pemenue Copraacho ¢opmyna 35 3a Hedasemenara anTena

l H
) € HeoGXOAHM TNPOBOIHHK, m>m;rl=—=%=21 M. Axo T8 ce

2
M ) l . 1}
3aseMy, nponom{ux'br TpAbBa fa ce CK'bCH: l=—4~=%= 10,5 .

YecroTaTa, ¢ KOATO TpenTH auTeHaTa, ce ompemens ¢ $op- -
Myna 34: ‘

300 000 000 . o
=+ ;=7 143000 xy=7143 wxy,

. 49. KakpB TOK /4 NpOTHYA B OCHOBaHHETO Ha 3a3eMeHaTa aH-
TeHa OT 8ajaya 48 M KOJAKO TrossMa € H3TbYeHATa AHTEHHA
MOUIHOCT, 8KO BMCOKOYECTOTHHAT TIeHepaTop WHAYKTHpa B 60GH-
HaTa sa CBDPb3Ka (BHK puc. 19,6) eaexTpossuxkema cuna £ =642

Pewenne. BxoaHoTo cbNpoTHBACHAE ‘HA HACTPOEHATa aHTeHa
Ce CbCTOM CAMO OT aKTHBHA CbCTaBHAa*R, (npu npeHeGpersaHe Ha

3ary6HHTe CBIPOTHBIEHHSA), KOSTO 3a l=—4—ce onpezens ¢ ¢op-
myna 37:-

<
LS

34 . v ‘
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\

] im0 (2550

' kA — 1580 (”‘;’ )2 [1-—1,32‘
: [1 — 1,32(—%)’] =33 oma.

Coraacho 3axoHa Ha OM npes amTewara (B OCHOBAHHETO 1)
NpoTHYa TOK R
E 6
1A=—EA—=W=O,166 a = 166 xa.
VisibueHaTa MOIHOCT Ce OMpefeas C ¢popmyna 43:

i ) PA=IA2.RA =0;1662.36= 1 sm.

50. 3a npexaBaTens OT mpeAUIECTBYBAIUMTE JBE 3aMdYH, H3-
AbyBall BbAHA A =42 M, ce ycTpoHsa No-KbCA aHTeHA — C ABI-
¥uug [ =75 M. Jla ce H3YHC/IH HHAYKTHBHOCTTA Ha YABMIKHTEAHATA
6o6usa curaacHo puc. 20,4, a CHIIO ¥ AHTEHHHAT TOK npH HeHa-

~>

CTPOeHa (M3KyCTBEHO HeyI'b/IXKeHa) aHTeHa.

- Pemenue, [lo-xbcara anreHa ¢ !=7,5 # He e HacTpOeHa B

Pe30OHAHC C BHCOKOYECTOTHHs FeHEPATOp; SaTOBa 34 HEro TH Npex-

CTaB/sBa KOMIVIEKCHO chnpotusiaenne Z, =y R 2 + X 2(eux dop-

Myna 38a). AKTHBHOTO CbnpoTHBAeHHe R, ce onpexens c¢ ¢op-
A A

Myna 386, 3amoro; S =ra5 = 0,18 ce namupa mexny 1—10 u—g

Rusa =Ra= 1580 (2 )* = 1580(—‘%@)2 12 oma.

3a edexTHBHA BHCOYHHA Ha aHTeHaTa ce B3eMa He 639/, a
NOJNIOBHHATA OT reOMeTpHYHATa B ABIKHHA: H,5 =0,5.7,5 u, 3a-
HIOTO YaCT OT MAarHMTHOTO MOJE H4 aHTEHaTa € CHCPEXOTOYCHO B
YAb/KHTeNHATA 606uHa L, , MOpPaIH KOGTO TO HE MOXe xa ce

. H3JIbYBa, , , '

PeakruBHara cBbCTaBHAa Ha BXOXHOTO AHTEHHO CHIPOTHBJAEHHE

X4 ce onpenenss ¢ ¢opmysna 39a: . '

X, = —500cotg( 2 .l)=—500 ccjtgﬁ—'2—8‘—7‘5—

T 5) =—236 oma. »

B Tasu 3sagava e HPEHE6PEI‘H8TO sary6ﬂ0'ro C'I:HPQTHBJICHHE Ha
4HTEHATa ¥ CBHIOPOTHBACHHETO Ha 3a3emMsBane.

OTpHIAaTENHOTO PEaKTHBHO CHIPOTHB/CHHE O3HAUaBa, Y& TO HMa
KanauuTHBeH xapakrtep. Cbiuara croftmocT X;z=—236 oxa ce
YCTaHOBsIBA M C MOMOMITAa Ha KpuBaTa 3a X, Ha puc. 21.

, .
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KomnaexcHoTo ChNPOTHBIEHHE (HMNENAHC'HT) HA HEHACTPOEHATA -
aHTeHa € - .
Zi=JR + X3=V 12+23,6* =236 ona.

AHTEHHHAT TOK Ha HeHaCTpOeHaTa aHTeHa e
* E . 6 \
o IA—Z—‘;—-%—O,O% a—25 Ma.
:AATeHaTa TPAGBA Aa Ce YA'BMKH MSKYCTBEHO C GOGHHa, 4YHETO
MHAYKTHBHO CBUPOTHBAeHhe X, Ja ce PaBHsBa Ha KanalMTHBHOTO
X4 Ha 8HTCHHMR BXOACH MMIIENAHC: o

X, =2nfL,p= 6287143000 L= 236.

Or nocaeaHoTO ypasHeHNne HaMMpaMe HHAYKTHBHOCTT2 HE YA'bJ-
xureauara Gobuna . : :

Lys= m’;’ﬁ%—m =0,0000052 XK = 5,2 MKXR.". _
Crex BkaO4BaMe HA yAbIKHTeAHaTa GoGuma L,g =210 mxxx
QuTeHaTA Ce HACTPOHBE — AHTEHNHAT TOK CTABA MAKCHMAIEH; He-
rosaTa CTORHOCT 3aBHCH OT OOLIOTO AKTHBHO CHNPOETHBACHHE HA
QHTEHHATA BEPUra, C'BCTOALIO C& OT HANBUBATEAHOTO CHOPOTHBAC:
HHe Ry,,, OMWYECKOTO CBHNPOTHBJIeHHEe Ha GoGuMaTa 3a HacCTpoAka
u Ha GOOMHaTa 8a CBPB3KA (aKO Ts € OTHeaAHa oT GofrHara 3a Ha-
cTpoiiKa), OT OMHYECKOTO CHLIPOTHBJCHHE HA aHTEHAaTa H OT CBNPO-
THB/IEHHETO HA 3a3eMABaHETO. .
~ 51. Koako ronaM e auTEeHHHWYT TOK J4 HZ M3KYCTBEHO YABJ- °
JKeHaTa aHTeHa OT 3ajgada 50, ako 3ary6HOTO CBLIPOTHBACHHE HA
AHTEHHHS NPOBOAHMK, HA 606nHATa 8a CBPBIKA H 84 HACTPOAKA M.
CHOPOTHBICHUETO HA Sasemysaue e Ry, = 13,7 oma. Kaxea mom- -
HOCT U3NbUBA aHTeHaTa? :
Pemienue. O6GUIOTO aKTHBHO CHNpOTHBIeHHe R, Aa Hacrpoe-
. HaTa aHTEHa ‘

AHTEHHHAT TOK /= é = -2—;—7#0,2_33 a =238 xa. snpuenara Mout-
HoCT Py =Fi . Rusa = 0,232. 12 = 0,648 sm. N ‘

52. G Bepruxanna sasemena awrena criopex puc. 20, & TpaGsa
la ce H3ABYBA O6XBAT OT BBIMH TIDA Agun =60 4 H Agarc =30 4.
JlnnxvnaTa wa autenata € /=5 . Jla ce onpenean MHHHMAaNHATA
? mxcw;aﬂmm MHEYKTMBHOCT . -HA S8DHOMETBPA 34 - HACTPO#iKa
puc. 22). : : : v

1
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‘Pemenne. 32 HaA-xbcaTa: BbiHA l,.,,;=60 M PEaKTHBHOTO
CBNPOTHBJEHWE HA aHTEHaTa CBHIVIACHO dopmyna 39a e

Xa -—?OOcotg(m.l) =-—500cotg-(W, )=—,865 oxG,

a s nnﬁ-numﬁ auna .A,.,,c =80 %
X4 =-—500 cotg( t)-—-—-SOO cotg (6’28 )==- 1200 owxa.

’

.

/

, Pac. 22

Ha nafi-kbcaTa BbAHA CHOTBETCTBYBA

Fuane= 2057 =5000000 x3.

3a macTpofieaHe Ha aHTeHATA HAa TASH 9€CTOTa € aeo6xomma
MHHHMA/IHA HHyKTHBHOCT

. L — » —XA 865
‘fu"—2ﬂfm¢xc . 6,28.5000 000

Ha nafi-zmarata BbaHa CHOTBETCTBYBA
N -

faun =22%0%0 _ 3750000 x.

-0000029 xn 29 MKXxH.

\

. ‘ 80
Ha Ta3an ‘ICCTOTG C'bOTBeT.CTBYBl MAKCHMAJNIHA HMYKTHBHOCT
Xa 1200 _ 0,000052 xx =52 MKxH.

- Lware =535 = 5383750000

Axo npuemem, ue GOGHHATA 3a CBP'b3KA HMA mmym’namcr Logmn
=b men, MHHHMA/IHATA HHAYKTHBHOCT 48 napuoue'r'bpa e Ly qun==

‘ 87
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=29 —5=24 MKxH,a MaKCHMaJIHaTa My nunyx'manocr e Lesane =
=52 —5=47 MKXH.

53. PaguonpenapaTen HS/'BUBA YATPAaKBbCAa BbHAHA A =6 J; aH-
TeHaTa My e Hesa3emeHa (puc. 19, a), ¢ xbmkuna [=4 u. Tae
CBbP3aHA MHIYKTHBHO C BHCOKOYECTOTEH reHepatop ¢ L., =
=0,5 Mxxn. KaknB HacTpoiiBalll eneMeHT TpaGBa ja ce - BKJI0UH
nocjen0BaTeNHO B aHTEHaTa M KOJKO roJsM -€ TOH ?

Pemenue Cob6cTBeHaTa BBJAHa Ha aHTeHaTa € A=2/=,
=2.4=8 . .

“CnezoBaTesHO 3a HeiHaTa HacTpofika e ﬂeo6xommo za ce
BKJIIOYUM CK'bCABamll Konaeusarop C. (puc. 20, s8). ‘

PeakTHBHOTO CBNpOTHBNEHHE HA aHTeHTaTa CBIAacHO <op-

MyJa 39 e
Xa= 500 cotg‘ (%32—1)= 500 cotg (sig—'—?)=‘"89 oma,
Tosa CHIPOTHBJICHHE € MHAYKTHBHO, MOHEXE HMa NOJOKHTe/eH
3HaK.

KbM Hero ce npu6GaBs, HHAYKTHBHOTO CBIpOTHBIEHHE Ha L,

Xeo=27 flog=2m M .0,0000005=157 oxa.

O6moTo MHAYKTHBHO CBNPOTHBIEHHE e Xa+X.e=289+
+ 157 = 446 oxa.

KanauutdBHOTO CBUPOTHBAEHHE HAa HACTpOABAIHMA (CK'bCHBAI)
KOHIeHnsarop TpsaGBa na ypasﬂoaecn TOBa un,uyxmsno CBNPOTHB-
nexue:

1 1 A :
X“m_m_“ﬁ \

OTK'BAETO

N 1 1,
C = 5,28.50000000.446 — 314000000 %45 — 0000000000007 o= 7 b

64. Pannomodnren ynoTpeGsBa 3a aHTEHa NPOBOAHHK, LbJABI
5 x. Kora Tasu aHTeHa 1€ H31BYBa MNO-A'BAra BbAHA: KOrato €  °
3a3eMeHa MJIH Korato He e 3aseMeHa? Koako abara me 6bae us-

ABYEHATa B JBATA Cyyad BLAHA, aKO aHTEHATa € ECTECTBEHO ‘Ha-".
cTpoena (6e3 HacTpoiBaiu enemem‘u)?

55. B ocHOBaHHETO Ha BepTHKAa/HA 3a3eMeHA aHTEHa e H3MepeH
MaKCHMaJleH aHTeHeH TOK /4 =2 a. AHTenaTa € HaCTpoeHa C' yA'bI-
JKUTENHA HHRYKTHBHOCT cbriaacHo puc. 20,a. Koako ronsama e Tasu
HHIYKTHBHOCT, ak0 A =30 M, XBbJKUHATR HAa aHTeHaTa /=6 4, a
MHIYKTHBHOCTTa 3a CBPDB3Ka L, =1 mrxn=0,000001 xxu. Kaxsa

38
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€/eKTPOABHNKEIla CHIa ¢ MHAyKTHpana B L., axko o6moro na-
ry6HO. CBIPOTHB/JACHHE Ha aHreHaTa 0e3 c'bnpo'ms.ueaue'ro Ha Hs-
AbuBade € Ry ==4,2 oma?

86. Bp3moxno 54 e na ce nac'rpon C BapHOMETBP BepTHKaNHA
3a3emeHa auTeHa ¢ { = 10 x, ako npenasarenar H3/1bYBA B odxaa’ra
A=20=-30 #?

57. KauB: OCHOBHM M KaKBH XapMOHMYHH BBJHH MOXe 1a H3-
J'bYBa AHTEHA C A'b/KHHA [ =8 M, aKo T e: a) 3asemMeHa 6) He-
3aseMeHa ?

2. IPHEMHW AHTEHH '

Korato npuemnata anrena ¢ edextuBHa BHcOunHa Fl,s ce Ha-
MHpPa B NPOMEHIHBO enex’rpomamnmo noje C HamperHaTOCT

E [”’“], B Hea (aHTeHaTa) ce
HHIYKTHPa eJeKTPOABHXKeIa

chaa ' ;’ :
E=E.Hg.sina, (4) %% \

KBAETO & & BI'bJI'T MEXKIY Mo-
COKaTa Ha MarHUTHHTE CHJIOBH
JIMHMK ¥ aHTeHaTa (puc. 23).
ToxsT /4, KOATO npoTHYa
npes npueMHaTa aHTeHa NpH
HEIYKTHBHA BpP'B3KA Ha ChIaTa
C NbPBHA TPENTHIl KPBr Ha
npuemHnka (puc. 23), ce u3uu-
casBa ¢ Qopmyna 40, kKosTo
BaXH 3a NpeaaBaTejHaTa. ad- - ‘
TeHa. PeaKTHBHOTO ChbNPOTHB- Pue. 23
nenne Xy ce onpexens ¢ gop-
Myaa 38 — TOBa CBUPOTHB/IEHHE npenacrasassa c60p OT peak-
THBHOTO CBUPOTHBJIEHHE HAa CaMaTa aHTEHa H PEaKTHBHOTO CBMpO-
THBJIeHHE HA 606uHaTa Sa CBPBb3Ka Xc.—2n ch.

<

oo - ’

A

3anayn

58. AHTeHaTa Ha eJHH paJgHOUPHEMHHMK € BepTHKajHa W 3ase-
meHa K uMa edekTHBHa BHCOUHHA F,5 =05 M (reoMeTpHUHATA N'bA-
*HHA Ha aHTeHaTa e nBoddo mno-roasma: 10 x). T e nocrasena
NepneHANKY/AAPHO Ha MAarHHTHMTE CH/IOBH JKMHHM Ha eJieKTpoMar- '

MK8
HHTHOTO NOJe, YHATO HanpersarocT e E=10=-; cp1psana e uu-
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RYKTHBHO C n'prHﬂ TpenTAm kpBbr (pHc. 23) upes 606uua sa
CBPB3Ka C HERYKTHBHOCT L., = 25,6 MrxK = 0,0000266 xn. [Ipnema
ce Bbana A =80 u ( f==3750000 xy).. Ha ce onpexess crodmo-
CTTa HAa AHTEHHMS TOK, KO GKTHBHOTO CHOpPOTHBACHHE HA aHTeHaTa
¢ Ra=20 oma.

PemenHe. B anrenara ce uaxyxmpa e.nex-rponamxcma cuna

E=FE.Hpyy=10.5=50 MK8,

39 PeakTyBHOTO CHIPOTHBNEHHE Ha aHTEHATa CBIVIACHO- dopmyna
ae

XA-—SOOcotg(Tl)_—500cotg(628 10)-—500 oua.
Pean-rmuoro CHUPOTHBJCHHE HA GOGHHATA Sa CBPBSXa €
X,._zqu;._ws 3750000. 00000255=eoo oxa.

- O6moro pesxTHBHO CBIPOTHBACHHE HA auTennaTa 'BepHra €
PaBHO Ha Da3AMKATa MEXAYy KanauuTHBHOTO Xa=—500 oxa u
HHAYKTHBHOTO X, =600 oxa: :

"X =600—500= 100 a.ua.
JAunenanchsT Ha aHTeHHaTa Bepura e

Za= R ¥ x3 =\20° 1 100° = 102 oxa.

AHTeHHUAT TOK e [z = g _QNOS MEQ.
Z, 102

59. Konko ronsma me 6bae uﬂnyx'rnpana'rt enex'rpo.unmkeml’
_CHJIa B NpYEeMHATA aHTEHA OT 3ajaua 58, aKO AHTEHNMAT NPOBOXHUK
CKkI04Ba BI'bI =30 ¢ NOCOKAaTa HA MATHHTHATE CHAOBH AMMuM P

B. EJIEKTPOMAT HHTHH B’bJIHH

_ EMeKTpPOMSrHMTHATA BBJHA, KOATO HSAHYBA pannoupemaareax'r,
ce XaPAKTEPH3UDA CBC CBOATA YECTOTA f M C ABAKMHATA CH

£ __ 300000000 (%)
A= = - 5
Ta moxe aa Gpae aspaaena He tbmccupm HOMED (dmxcapaua
B'bJRa)
T v
Moo =120 wa M¢.a=%g_;), S 9)

KOTraTO CbCeJHHTE BBIHH Ce OTAHYABAT ¢ 25 xxg eaHa OT Apyra.

40
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JlaneunHaTa He NPERABAHETO HA PAAMOCUTHARR 38BHCH OT Ha-
. NPermaTOCTTA (HHTEH3UBHOCTTA) HA @NEKTPOMATHUTHOTO NOAE HA Bbl:

nara. E; Tasu Be/IHYMHA Ce H3MEPB3 ‘35"%':%"—'—'(%). CHrHANBT

. .
ce'mpuema 106pe OT CyNepXeTepOAMHEH PaNHONPHEMHHK, KOraTo -
E=5-15 "‘7'“, a NpPH HAaAHYHOCT HA CMYIUCHHS HanperHaTocTTa

TpaGBa za 6bae mo-roasma: oT 10 xo 50 ‘—';—‘

Ipu ycrpoitBane Ha paauOCHOGINEHHUS: HA OTKPHT TepPeH C NMpH-
SeMHA BbAHA C A=50-2-200 #, u To Ha Gausku pascTonHns (10
20 KA#), HEUPErHATOCTTA HA noaeTo E moixe ga ObAe onpexenena
C'bC 38J0BOJUTENHE TOYHOCT C QopMynara - :

E=25570 a2 (22). . un
Pascrosnuero d, Ha KOGTO MOXe Ja Ce YCTPOH c_urypué BpPb3Ka.

C YATPaKBbCH BBJIHM, Ce onpexeas ¢ Qopmysnata .
d=35 (Vi +Vh), - (48)

‘B KOATO Ry M Ay cA BHCOWMHHTE B METPH Ha NPENABSTENHATA H
NDUEMMATA 8HTEHA HAJ DaBHMHNA 3¢MHA NOBBPIHOCT (pHC. 24), a.

«

)

W

| oY |

© Puc. 24

d e pascTosuHeTo E kuaomerpu. HanpersatocTra Ha esexrpoMar-— -
nutHoTO none E Ha pascrosnue d, onpeaencHo ¢ ¢dopmyna 48, ce:
nsqucansa c dopmysata o ' L
P / h . )
E=84{P4 Bty (49).

KbAETO P4 € H3IbYeHATa MOINHOCT B'BB BaTOBe, d Ce B3eMa B KK,
a hy, hg n A—B MeTpH.

Korato enexTpomarHnTHaTa BbAHa NPOHHKBA B SeMATa (Cywa.
U Mope), nanpersaroctra E ce namansea uypcraareano. Tlox ,ama-
GouuHa HA NPOHHKBaueTO“ ce paséupa PasCTOSHHETO, KOCTO H3MH-
HABAa BBAHATA OT BBL3JyXa HARBTPE B 3eMATA, AOKATO BENHIMHATA

41
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E ce nwamamn 2,71 wety. I'bA6GouHHATA Ha npomixnaue ce H34H-
cnaBa ¢ ¢opmynara - :

P ‘ R
- dupou=1,6Y2 . (50)
KBJETO p € CeUHPUIHOTO CHIPOTHBEHHE HA NIOYBaTa (MAH BOAATA),
a f e yecrorara B Kxy. ’
3anaun /

- 60. YecroTaTa, C KOATO TPENTH - €JEKTPOMATHUTHATA BhJHA, €
J=3000000 xy. la ce ompeaend ABMKUHATA A ¥ (DHKCHDAHHAT

HoMep, . '
Pemenne. Coraacuo popmyna 45
¢ _ 300001000
- A=7=3o00000 100 # \
Cnopexn dopmyna 46_ HOMEPBT Ha (MKCHpaHaTa BbJIHE € |
) 12000 _ 12000 "
M¢.3= B ==—lo—o—'== 120,

61. AnTeHata Ha eQuWH npexasaTen WMa edeKTHBHA BHCOUMHA
H.p=4 m; anrennust Toxk e [ =05 a, a 1bMKHHATa HA BbAHATA
€ 100 . [la ce onpenenH HanperHaToCTTa HA [0/ETO HA PasCcTos-
HHe d =20 Kku. :

Pemenue Hsnonsyea ce ¢opmyna 47:

4.0,5.100 MKS

62. PaguonpenaBartensT paGoTH Ha BbAHA A =40 x4, aHTeHaTa
My HMa edeKTHBHA BHCOUHHA fl,p =8 M, a aHTeHHHAT TOK e [, =

=1 a. Ha xaxBo pascrosHue d HanpersaTocTTa Ha eJexTpoMar-

MKS
HHTHOTO MoJje ce papHfBa Ha 10 7?

Pemerue. Or dopmyna 47 ce Hammupa, e

d=\/25’5'HeE¢.[A'l=\/25,5.?dl.40=28’5 KM,

63. Ha panuonpenaBatenss or samaua 62 ce nocraBs NO-KbCa
anTeHa —cC fl.p=2 4 Koaxo mbTu ce HamManfpa HaneuuHaTa Ha
HeiCTBHEe HA NpexaBaTens ? . : :

Pemenue, EdexTHBHaTa BHCOUMHA Ha aHTeHaTa e HaMaJeHa

4 meti. Ot Qopmynaraid = \/2_5_5#’?*124_{

crenBa, 9e 3a fa ce

- 42
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fIOCTHrHEe CbIUATa HANPETrHATOCT HA no.ne'rol € He06XOauMOo pas-

crosnuero d na ce Hamanu \4 =2 mwvTh.. CrexoBaTenHO ¢ 4eTHPH

II'BTH NO-K'bCa 4HTCHa IUE Ce YCTPOM DpaaHOCBPB3Ka Ha JBa NBTH
28,5

HO-K'bCO Pa3CTOSHHUE : d—T— 14,25 xm. -

64. AnreHaTa Ha €IHH NpexaBaTe] Ha YJATPaK'bCH BBHIHA €
ycTpoeHa Ha BHcoumna ki, =50 #, a aHTeHaTa Ha MpPUeMHHKAa — Ha
BHCOuUMHA h, =20 x. Ha Kakeo MaxcuManuo pascrosnue d Moxe
Ja ce yCTPOHM PanvoChOGILIEHHE MeXNy NpeaaBare/s ¥ NPHEeMHHKa P

Petgeﬂue MakcHManHOTO pascTosiHHe ce onpezeas ¢ dop-
Myna 4

4=35 (Vi + VA) =35 (B0 + V20) = 025 s

65. KakBa e HanpernarocTTa Ha NOJIETO Ha YATPaK'bCaTa B'bAHA
¢ A=0 &, u3nbuBaHA OT.pajgHONpeXaBaTeNs OT 3axaua 64 npu Cb-
IHTe BHCOYMHH HA DasnoJjiaraHe Ha MpeNaBaTe/IHATa H NPHEMHA aH-
TeHa, aKO H3/1DbYeHaTa MOMHOCT Py=236 em?

Pemewune. Coraacio popmyna 49

P, hy.hy o, V36 50.20 MK8
E=84 ".‘ 844025,. — = 63—-.

66. Ha xaksa nba6GOYMHA NPOHUKBAT BBARKTE Ay =40 X H X, =
=5 M, 1'bPBO, B FMHECTA NOYBA H, BTOPO, B MOPCKATAa BOJA,
aKo cnenuduUYROTO CHOPOTHBJEHHE HA IJIKHECTaTa NOYBA € P, =
=10000 om.cu, a CBUIOTO CBIPOTHBJIEHHE HA BOJAAT2 € p, =

=25 oM.cM?
Pemenue. Cornacio ¢opmyna 50 sa A=40 # 3a rauHecra
fIoysa o \ ‘
10000 J10000 ox.cx .
Anpon=1,6 55006 IGJW = 1,84 x; ‘
40

3a MOpcKaTa BOJa
upon = 1,6\l =009 =9 ca.

3a A=05 x, cuped 3a f 60000 xxy mnpu rauHecTa MO4YBa

npon = 1,6 VJ‘E‘;‘;‘; 0,66 4=66 cu.

3a Mopcxa BOJA: d,,po,, 1,6. \7:‘[';‘"006 = 003 #=3 CH.
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' I. EJJEKTPOBAKYYMHHU NPUBOPH

1. OTOINVIMTEJIHA ‘BEP“F A HA EJIEKTPOBAKYYMHHTE BPHBOPH

- Ha OTOIVIHTE/NHATa XHUYKE Ha BCAKa pannHonaMiia ce nozaBa
OTONMNHTEJIHO HaNpeXeHne Eom, KQO€TO Npoxapsa npe3 xqua'ra TOK

Tomons = 222022, . (51)

K'bIETO Ry e C'hl'lpOTHBJleHHETO Ha OTOMIMTE/ABATZ JXKHYK3 B Ha-

TPATO CBCTOSIHHE. |
) 0
a J

PanuoTexuuveckuTe yCTpOUCTBA (IPUEMBRIY, IPe 18BATEAH, YCUII -
BaTeJH) HMAT HOPMAAHO HAKOAKO DANNOAIMNH, SHHTO.OQTOIAWTENHK
XMUKH Ce 3arpsABaT C TOK OT OOIX TOKOM3TORHMK. Korato mocaex-

T

Puc. 25

- el .

-
kil
J

Pue. 26

[y

HHST € C HHCKO Hanpexensue, o'ronmenmn'e KHYKH Ha BCHUKH
PAZHONAMOH Ce BKAIOYBAT napaneaHo KbM Hero (puc. 25, a); npu
TaKoBa CBBP3BAHE BCHYKH PalMOJaMIH Ca C €JHAKBO OTONIHTENHO
HaMpeXKeHHE ; NPes OTOMMHTE/HUTE KMUYKH Ha PasHHTe JaMmu oGaue
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|

‘ MOraT Xa NPOTHYAT PasNHiEH NO CTOAHOCT ToKOBe. KoraTto oTom-
AUTCAHHAT TOKOHSTOUHMK € C BMCOKO HanpekesHe (HOPMBARO
T0Ba € EACKTPOMpeKara), OTONMMTEARUTE JKHYKH HE XaMOnTe Ce
BKMOYBAT {I0C/AEZOBATENHO K'bM OGNS TOKOHITOWHMK (pHC. 25, 6).

[pr opsKo OTONACHHE MA PAIHOAAMIMTE OTOIIHTE/IHATA BEPAra
NpeACTaB/AfABa YAaCT OT @HOAHATE (KAM BEPHTSTA HA EMHCHORBMA
ToK /). 3aTOBa Npes eXMHus KJAOH Ha u.puu Bepura (Ha pHC.

26, a npes npoBORHHKA @ — 6) TIPOTHYa TOK I= 7 1.. + Iy nona, @ IPES

Apyrust KaOH (Npe3 NPOBOAWHKA 6 —2) IPOTHYA TOK Iomw—-— I

Ipu nenpsko oronnenwe (puc. 26, 6) oTonAWTeAHaTa Bepura e Ha-
I'bJANO OTXEJEeHAa OT aHOAHATA. ' :

3axauu,

67. B panuonpuemnnxa ,Poxnua* ca ynotpeGenu neT namnu,
YHHTO OTONJHTENHH XHUKH Ca MapaieHO BKJAIOYEHH HAa HaMOT-
~ KaTta Cc HanpexeHue 6,3 6. Ilpe3 xnukata Ha namnara ECH21 npo-
THua Tok /=0,33 a; npe3s cbinara xkuuka Ha saumnure EF22 (nBa
6pos) ¥ Ha EM4 (ezum Gpo#t) — tok 0,2 a, a Ha kpaliraTa samna
EBL21 — 1ok 0,9 a. KakBo e CBNpOTHBACHHETO Ha OTAC/NHHTE OTOMN-
AHTe/HH JKHYKH H KAKB2 MOLIHOCT NOCTaBs OTONAMTeaHaTa 6,3 BOA-
TOBA HAMOTKAa Ha MpEKOBAA Tpancdopmarop?
Pemenne. ConpoTuBaeHrero Ha XKHUKHTE Ce onperens C

dopuyna 51. Ha namna ECH21 cwapotusiennero R,,—z‘:n";:':‘
0633 =19 oxa. Ha npete nammu EF22 u ua EM4 cwpomnnenmerb
R,,,-==6 =31,5 oxa. Ha xpaﬁna'ra JaMna EBL21 CRHIPOTHBICHHETO:

Hswucrenure CTOAHOCTH Ha R,\.r Ca CHAPOTHBACHHA Ma XKUMKMTE
8 HarpATO ChCTOSHHE,
MomsocTTa, AOCTABAHA OT OTON/HTEAHATAa HAMOTKa, & .

Panwru = Uomounlomau = 6 3 .lo@‘.

O6muAT OTOMAHTENeH TOK los, € paBeH Ha c6opa OT OTAeA-
HHTE TOKOBE: .

' lo6u‘ = 0,33 + 0,2 +0,2 +0,2 + 0,9 = 1,83 a.
- MOmHOCTTS Pomons = 6,3.1,83 = 11,63 om.
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68. B exun paguonpuemunk ca ynorpeGemu namnm U-cepus,
YHMHTO OTOMJIHTE/HH KUYKH CA MOCAeNOBAaTEAHO CBbLP3aHH, H
npe3 BCHAKA NPeMUHaBA TOK lomn,=0,1 a. OTonauTeNHOTO Hanpe-
XKeHue sa orAeannre jaammu e: 20 s —a3a asere gamnu UCH21,

50 8—sa usnpasureaxata UY1 u 55 s—sa kpafiuata aamna’
UBL21. [la ce onpemean: a) xaxsu NpeACHAPOTHBIEHUS TPAGBa

Ja ce BK/IOYAaT NOCJAeNOBaTe/qHO B 06maTa OTOMIMTENHA Bepura W .
6) kakBa MOIIHOCT P ce U3pa3x0ABa 3a OTOI/IEHHE HA BCHUKH JaMMH .
TIpH HanpéxxeHne Ha Mpexkata 150 maum 220 8 (cxemaTa Ha oTomam- ‘
Te/HaTa Bepura e mokasaHa Ha puc. 29,6), ‘ ‘

PemweHnne 3a oronnesHe Ha BCHUKH Jxaumi e HeoO0X0auMo
Hanpexenue Uypm-ne=204 204 50 4-55= 145 s.
Ako nanpexenueTo Ha Mpexara e 150 s, pasnixara 150—145 =

=5 6 TpsGBa Xa Ce yracu QT, CHNPOTHBICHHE R,ébs—l = 50 omua.

Axo HanpexenneTo Ha Mpexata e 220 8, OC/AELOBATENHO K'bM
. Ry Tpa6Ba na ce BKMIOYH JOMBIHATENHO CbNPOTHBAEHHE Ry =

2200“1150 =700 ona. -

HMapasxonpaHaTa MOIMHOCT B OTONAHMTENHATa Bepura €.
a) npu 150 BoATOBa Mpexa: Pomons = 150.0,1=15 sm;
6) npu 220 BoATOBa MpeKa ! Pomons=220.0,1=22 sm.

69. Ha paauonpuemnnka or 3azaua 68 e maropsna usnpaBuTen-
Hata aampa UYL, Cobmara Tpa6Ba na ce 3aMEHH C HOB THI H3-

* npaBuTenHa aamna VY1 ¢ otomautenno manpexcewue 55 8 W orom-
aurened tok 0,05 a. Kaksa npomaua tps6ea na ce HanpaBH B 06-
I1aTa OTONJIHTENHA BEPHra Ha DPaAHONPHEMHHUKA P e

Pemenne. B To3u ciayuali Heo6xoauMOTO Hanpexenue sa
OTOM/IEeHHE HA BCHYKH JaMnu e ¢ 5 8 mo-roaamo: 20420455+
+565=150 s.. ’ ~ >

CnenosarenHo npu HampexeHnue Ha Mpexara . 150 8 cbmpoTus-
neHdeTo R, =50 oxa (puc. 29, 6) Tpabsa na ce wuskmoud. [Ipu
220 8 MpexoBO Hanpexenue TPsGBA A, OCTAHE CAMO CBOPOTHB-  «
nexueto R, =700 omxa. : , _

[lonexce npes oTonsuTenHata xuuka Ha Jamna VY1 Tpa6Ba aa
nporuya no-cnab Tox — 0,05 @, cregsa napaseqHo Ha Hed Aa ce
BKJIIOYM CBNPOTHUBJIEHHE

R=§§5~—— 1100 oxa.

INpn 220 BoaTOBa MpeiKa MOXe Na Ce YNOTPEOH CKaNHa JAMIHYKA
BKJIIO4€HA M10C/1e AOBATEAHO B 0611{aTa OTONHTENHA BepHra (Puc. 27,a).
B 103U cayuah TpsGea na ce HamanM ChNpoTHBAeHHETO R, Heka,
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CKaJHaTa JaMnMuka fa ¢ sa 18 s, 0,1 a. Cnenona'renﬁo Heo6X0 U~
MOTO Hanpexxenue e 150+ 18 =168 8; CBNPOTHBAEHHETO R, TpsGea
xa yracu 220—168 =52 g; cera HerdBara CTOAHOCT Tpsa6Ba Aa 6pae
52 pon o
| R2=6',T =520 ouaf '

70. B enun pamHOnpHeMHHK ca ynotpeGénu CHBETCKUTE JaMIiE
6A7, 6K3,.6I'2 u 6[16 — Bcuuku ¢ 6,3 8 oronnenue. Haraps kpaii-
Harta nauna 6[16. ChiaTta ce sameHs ¢ eBponefickata samna AL2.
KakBo Tpa6Ba na ce HanpaBH?

‘ .
6h7 6K B2

o1

208 |
K ,

UeHX UCHZ1 UBLZYY WY1

2pua

DR

e C s
Puc. 27

Pemenne. lNMonexe namnata AL2 ce Hyxmae camo 0T 4.6
OTON/MTENHO HampejkeHwWe, 3@ Xa CE NOCTaBH HA MACTOTO HAa JaMila
616, ¢ HeO6XOAUMO B OTOMMTENHATA M BEpHra Ja Ce BKJIOYH NO-
cAenoBaTeNiHo Chnporusienue R (puc. 27, 6), KOETO XA HOHHXKH
Hanpexenuero oT 6,3 Ha 4 8. CTOAHOCTTA Ha TOBa CBHIPOTHBJCHHE: |
Tpa6Ba na Gbie .

R=%2"%_23 oua.

3a6enexka Ortonaareinuar TOKk Ha Hosata aamna AL2 e 1 a.

2. ABYEJIEKTPOJIHA JIAMNA

Tlox BAMAEHE HA TOJOXKHTENHOTO aHOZHO Hampexenue E, Wanb-
YeHHTE OT KaTOJAA eNeKTPOHH IIPUCTHTAT HAa aHOXA ChC CKOPOCT

! ‘raa B KM ;
v="594E, .- - (52
[TpeMUHABAaWMAT Mpe3 JAMIIATA €JIEKTPOHEH MOTOK MPeACTaBIABA
aHONHHUAT TOK [;, YMATO CTOMHOCT BaBHCH OT NPHAOKEHOTO Ha:
anona Hanpexenuwe E,. 3aBHEHMOCTTAa Ha I, or E, e u3zo6Gpasena.
rpaQMyYecKd upe3s XapaKTepuCTHKaTa Ha juOja, MOKA3aHA Ha.
puc. 28." BbB BB3XOAAIA YYACTHK HA XapaKTEPHCTHKATA saBH-

a7
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chmoctTa Ha I, or E; ce uspaBsBa CBC a‘avxo'ua, Ha TpuTe
BTOpH C o S
< L=wEi=kE, (63
KBIETO K € KOeQUIHEHT Ha NPONOPIHOHANHOCT, OMPERENeH OT
* KOHCTPYKTHBHOTO, YCTPOACTBO Ha €/IeKTDOAMTE Ha JHOAR - OT

A

ey,
o
. & .
-2
/
. 'l . 0e
e, .
s V£ T §
: —Y !

Prc. 28 S
. e - ' - l N ] N 4 /
ABJAKNNATA HA KaTOZHATA MUYKA /[ H OT DESCTOAHMETO MEXAY

AHOZA M Xatoxa 4 cnopex dopmynaTa ' ' CoL

PPV 1. . o ’ S
e = 0,0000146 4 - (54)

- B rasy opuyaa  u d ce gsemar B exuaksu eauHMmL T ¢ B
CAZAa 3a NHAMHIDHYEH 3HOA, B OCTA Ha KOATO € PpasfosoXen
KaTOABT. . ‘ T LS

BBLIpEINOTO CHLUPOTHBACHHE HA HOXS € OTHOMICHMETO MEXAY

HADACTBAHETO WA WHOAHOTO Hanpexeuwe A E, w CHOTPETHOTO Ha- '
‘pacTsane Ha amoxuum Tox A/, (smx puc. 28): .- o
| = A Ea o
Ri=z7-- -(55)

- JisyenexrpoiuaTta AaMna ce H3NOASYBA KATO EAHONBTEH TOKO-
HBNpBHTEN C MDEXKOB TYpaschopwarop (puc. 29,a)unu Ges Tpanc-
4popmarop (puc. 29,6) u karo ‘Asymwren Toxousnpasnrex (puc. 30).
. Ako Towonsnpasutensr e Oes HSrMAX A8, KOHAeHSATOp C; H

Ges duntvp LG, ‘CpeRHaTa CTORHOCT 'HY HSNDABEHOTO  HaTpeice-

48
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nie U, Npy € AHON'BT HHS TOKOMSNDABHTEN Ce ONPEXens ¢
dopmyaara :

. R ‘
Up =045V g, (56)

a npH XBYN'THHUS TOKOH3NPAaBHTENX — ¢ (opMynaTa

CUp=09U,y4 RxL+l? (57)

Puc. 29

Puc. 30

B nocnexnure mse dopmyan R e CBHIPOTHBICHHETO Ha KOHCY-
MaTopa (B paJHONPHEMHHKA TOBA € OGILOTO NPaBOTOKOBO CBIIPO-
THBJIEHHE HA BCHYKH NapafieJlHO RKJIOYEHH Jammu), a R; € Bb-
TPEIIHOTO CBHNPOTHBJEHHE Ha TOKOH3NPABHTENf, CBCTOSIO C€ OT
OMHYECKOTO  CbNPOTHBJIEHHE, COGCTBEHO K BHECEHO, HA BTOPHYHATa
HaMOTKa Ha TpaHcdopmaropa Rm, (ako MMa TaKbB) MAIOC BbTpeMI-
HOTO CBNPOTHBAEHHE K; Ha RHOZA, ompezxeneHo ¢ ¢Qopmyaa 55.

4 3azaun no pa;MOTEXHAKA 49
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Cpenuata CTOMHOCT HA H3NPaBeHHS TOK Npe3 KOHCyMaTopa ce
onpelensi, KATO Ce pasieNH HanpexeHwero OT Qopmyna 56 (vn
57) Ha CBOPOTHBICHHETO HAa KOoHCyMaTopa R.

[lpy Bx/AOYBaHEe HA HM3MMAMAAIIHSA KOHNEH3aTOP H3NPABEHOTO
Hanpexenue ce nopaura. HerosaTa Touna rosemuHa 3aBUCH: 1) OT
KananuTeTa Ha KOHZeH3aTopa ¥ 2) OT TOKa, KOWTO MpOTHYa npes
npaBoToKOBHsl KOHCymaTop. Ha puc. 31, e wsoGpasena rpaduue-
CKH 3aBHCHMOCTTA Ha H3MNPAaBEeHOTO HANpEXKEHHEe OT MOCTOSHHHA
TOK Tpe3 KOHCyMaTopa NpH € AHON'BTHH i TOKOH3NPABHTEN, 2
Ha puc. 31,0 e jnaleHa cCbIaTa 3aBHCHMOCT 33 NBYNbTHHA
ToKouanpasutesa. JlaZeHH ca HAKOJKO KPHBH B CHJIa 33 HAKOJKO
pas/AMuHH CTOMHOCTH Ha KamalHTeTa Ha M3IMIaAXAIMA KOHJEH3a-
top C;. JlanHMTe OT KDHBHTE Ca MOJYHeHH MpH edekTHBHA CTOH-
HOCT Ha TIpoMeHauBOTO Hanpexenue U.s =300 8 BB BTOpHYHATA
TpaHchopmaropsa HamoTka. OT KpuBHTE Ceé BHXIA, Y€ 32 I5=0,
cHpey MPH H3KAIOYEH KOHCYMATOp, NPaBOTO HANpEXKEeHHe Ha TOKO-
usnpasuteass e 420 8 —Ta3u CTOAHOCT € MaKCMMajHaTa Ha npo-
MEeHJIHMBOTO Hanpexenue, 4uatTo U,y =300 6:

Usaxe = 1,4 U,y = 1,4.300 =420 s.

3anaux

71. Mexay aHOZ2 M KaTOJAAa Ha TOKOW3NDABHTENHATa JjaMna e
npunoxeno uanpexenue E,=1214. C kakBa CKOPOCT NPHCTHrar
Ha aHOAa eJNEKTPOHHTE ?

Pemenue. Coraacio ¢opmyna 52

=594 B, = 594 121 = 6534 Kx/cex.

72. KaToabT Ha efHa AByeJeKTpOAHA Jamna € IbaABr 1,5 cu;
Pa3CTOSAHUETO Mex Ay Hero H anoza d=2 mu. KaxbB aHONeH TOK
npoTHYa Npe3 JaMnara, aKO Ha aHOJAA € NPWIOXKEHO HampexeHdne

Pemenue. Coraacuo popmyna 54 xoedHUUMEHTHT
% =0,0000146 - = 0,0000146 5> =0,00011.
CTOMHOCTTA Ha aHOXHMA TOK ce ompenens ¢ dopmyaa 53

L=k VES =0,00011 V1213 =0,146 2 = 146 xa.

73. la ce onpexead BBTPEUIHOTO CBIPOTHBJIEGHHE HA IHOXA,
YHATO XapaKTEPHCTHKa € AajeHa Ha puc. 28, sa E,=20 6.
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Pemenue. Or puc. 28 ce BukIa, ue HA HapacTBaHeTO
AE,=48 cnoTBercTBYBa HapacTBaHe AJ,=16 Ma; cbraacko
¢dopmyna 55 . . .

_AEa_ 4 _ :
Rg—-m—m—25o oxa.

74. [IpoMeHNMBOTO MpeOBO HampeXeHHe, KOETO ce NOZaBa Ha

€IHON'BTHHSl TOKOHM3MNDABKTEN Ha DHC. 29,4, UMa edeKTHBHA CTO-
HOCT U,s=300 6. BBTpemHOTO CBOPOTHBIEHHE HA JamnaTa e

%

42
40

Puc. 31

R;=650 oma, a oMMYeCKOTO CHNPOTHBIEHHE Ha BTOPHYHATA TpPAaHC-
dopmaTopHa HAMOTKa 33eJHO C BHECEHOTO CBOPOTHBJEHHE €
Rpmp=>50 oma. TokousnpapaTensaT 3axpaHBa C NOCTOSIHEH TOK KOH-
cymatop ¢ R=>5400 oma. [la ce onpemenu cpexsaTa CTORHOCT
Ha M3MPaBEHOTO HanpexkeHue: 1) Ge3 M3rnaxAaly KOHLEH3aTOP M
2) ¢ u3rmaxpam KoHIeHsaTOp ¢ KanauuteT C; = 8 M.

Pemenue. [lpy nunca Ha M3ryaxgaly Ko€AeH3aTOP CbIvac-
HO (opmyna 56 -

5400
U0—0,45.3006—————50+50+5400 =119 &
Cpensara CTORHOCT Ha H3NpaBeHHs TOK NpPe3 KOHCyMaTopa

U, 119
1°=§'{=W=0,022a; 22 ma.

Ipn BrMrOuBame Ha msriaaxiamus Kouaensarop U, u /, ce mo-
BHIIIABAT. ‘
CrofinocTTa Ha M3npaBeHoTO Hanpexenue U, ce onpexens or
KpHBaTa 3a 8 MK Ha puc. 31,6 —npeceyHata TOYKa Ha npaeara,
o3nayeHa ¢ 5400 oma, c KpuBaTa NpPeACTaBAABA THPCEHATa CPeaHA
CTOAHOCT Ha HaNpEXEHMETO B NBATA Kpas HA KOHCymartopa R, a
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umenno U, = 270 8. Ha ToBa HampexeHne no abCuHCHATa OC Cb”

OTBETCTBYBa M3NpPaBeH TOK Jo=50 ma. CraBa sicHo, ue Gnaroxape-
HMe Ha M3rJaXAallus KOHAEH3aTOp KakTo Hanpexenuero U,, Taka
H TOXBT /, mopacTBar noBede OT ABa MbIH.

75. Kak mie ce H3VeHAT M3NPABEHOTO HamnpeXKeHue W H3npase-
HUAT TOK HAa TOKOM3NpaBHTEJA OT 3aziaya 74, aKo CBHUIHAT ce
npexoncTpyupa kato aBynbred (U.s=300 & e HanpexeHueTo B
MONOBHHATA aHOJHA HaMOTKa),

Pew enne. Ot cpasusiBaHeTO Ha GopMynn 56 u 57 ce BUXIa,
ye Ges M3raaxKaam KOHAeH3aTOp Hampexenneto U, ce ynBosisa
npy ABYNbTHOTO TOKOH3NPaBAHE; INE Ce YJBOH CJeXOBATENHO H
TOKBT [y

Upy=2.119=2388 n [,=2.22= 44 Ma.

[Ipy BKJIOYBAaHE HAa M3IVIAXKIAIIKHA KOHIEH3ATOP OT puc. 31, 6
ce puxna, ue Up=2926 u Iy =54 Ma.

[TonyyeHdTe pe3yataT NokaspaT, 4e C JBY'bTHHS TOKOH3Mpa-
BUTEJ C M3rJAX Al KOHIeH3aTOp Ce MOCTHra Hal-BHCOKO H3MpaBeHO
HanpexeHue, . ' ’

76. [Ton KaKBO HanmpexeHHe Ce HaMMpa aHOABT HA H3NPaBHTed
oT 3agaua 75 (puc. 30) ?

Peme nue. AnoasHoro nanpexenne U, e HampexxeHHe MeXNy
aHola M KaToJa Ha H3mpaBuUTenkarta. Mexay Te3u JaMimoBH
eNeKTPOAM Ca BKJIOYEHH MOCAeNOBaTENHO: NPOMEHARBOTO Hamnpe-
xenue U,y = 30086, NpUIOKEHO B MOJNIOBUHATA Ha BTOPHYHATA Ha-
MOTKa Ha MpexoOBHs TpaHC(opMmaTOp (MexkAy aHONAa M IIACHTO) H
MOCTOSHHOTO Hanpexende U, =292 8, MPHIOXKEHO MeXIy wUIa-
curo ¥ karoma. [Tomexke Tesd JBe HanpexeHas Ca DPasHOPOIHH,
06moTo edeKTUBHO HampexeHHe te paBHABA Ha TEOMETPHYHHA
c6op ot U.p u U, u ce usuucaasa ¢ ¢opmynara

U. .06 = 3007 T 292% = 4186 &.

MakcumanHaTa CTOMHOCT Ha aHOAHOTO Hampexenwe U,,, . ce
nosyyaBa B MOMEHTHTE, KOraTo TPaHCOPMATOPHOTO HAmpexeHHe

e B orpunaTtennus cu makcumym (puc. 32) — Uypee =—1,41U,p =
=1,41.300=—423 s:
! Usypee =—423— 292=—1715 8.

[Moueixe TOBa HampekeHWe e OTPHIATe/JHO, Npe3 Jamnarta He
npotdda aHomeH Tok. ToBa Hanpexesue oGaye Moxe na Mnpeaus-
BHKa MPOGHB MeXAy aHOJA M KaTOJa, ako JammnaTta e C Jom
BaKyyM.
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77. C KONKO BOJTA Il CE NOHHXXH HaNpeXXeHHETO B KOHCyMa-
TOpa R OT 3ajaua 75, aKkO MeXIy HEro M M3rjaxcAalus KOHIEeH-
3aTop ce BKAIOYH PuaATBHPBT LC, M aKO OMHYECKOTO CBIPOTHBIE-
Hue Ha gpocesna e 200 oma? '

+lp
+ 20

Puc. 32

Pemesnne. Hanpemennem .ce NoHHIKABA C N2ACHHETO B Apocena
AU=1q R, =0,054.200=108 s.
CarepoBaTeqHO KOHCYMAaTopbsT R me ObAe MNOX HampexeHue
Up=U—AU=292—-10,8=281,2 s.

78. Kakbs me 6bae pe3yataThbT OT NOTPEIHOTO BKJIOYBaHE
Ha eJeKTponuTHHA Kouaensatop C; Ha puc. 30: oTpHUATeNHHAT
€IeKTPOJ, CheJHHEH C KaTOJAa Ha H3NpaBUTE/KaTa, a MOJIOXHTEJ-
HHAT — C IIACHTO ? '

OTroBop. [lorpemHo BKIIOUEHHAT KOHZEH3ATOp INe naze
HaKbCO TOKOHW3MpaBUTeJHaTa Jamna. B pesyaratT Ha ToBa aHOA-
HHAT TOK L€ NOpacHe HeIONYyCTHMO, aHOL'BT ILE CE€ 3arpee CHIHO
(me ce HaxcewH), BB3MOXKHO € Ja ce OI'bHE H Ja Jonpe A0 Ka-
TONA — NPOTEKJUIT TOK HA KBCOTO ChEeIUHEHHE € B CBhCTOsSHHE
Ham'bJHO Ja pa3pyllH KaToAa — JiaMiaTa CTaBa HeroJHa.

79. KakBo HanpexeHue e nNpUIOKEHO MexAy JHBaTa aHOAa Ha
TOKOHM3MPaBHTE/HATA JaMNa OT 3ajava 757 .
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81. Jla ce M3uMCJIH MPEXOBHAT TPaHcHOpMaTOpP Ha TOKOH3Mpa-
Buteas Ha puc. 30, aKO CHUIMAT 3aXpaHBa PaNHONPHEMHHK C JAMMIH
ECHI11, EBF11 u ECL11 ¢ nocrosnuo Hanpexenune U,= 260 & u
o6m usnpaBeH Tok [=0,07a. TokousnpaBuTenHaTa Jamna e AZl.

OCHOBHHTE NJaHHHM, KOHTO C€ M3UHCJABAT, Ca: HaNpeyHOTO Ceye-
HHe S Ha XeJsi3HaTa CbPLUEBHHa, 6POAT Ha HAaBHBKMTE HA BCHUKH
HaMOTKH w M JeGesanHata Ha npoBoguuka WM d. Tesn mbK KaHHH
ca onpejieleHH OT M3Pa3XOJBaHAaTa MOIIHOCT P B paJHONPHEMHHKA.

Ofmara u3pasxoJBaHa MOLIHOCT Ce paBHsBa Ha c6opa OT dYac-
THYHUTE MOIIHOCTH: 1) mpaBoTOKOBaTa P—, HOCTaBeHa OT TOKO-
M3NpaBHTeNs B AaHOMAHHTE H CKDAaHHMTE BepHrH Ha Jamnure P_=
=260.0,07=18,2 sm; 2) oTonAUTENHATA Pysnp 32 OTONNEHHE Ha
AZ1: P,,s,,,,_4 1, 1_4 4 6m n 3) oTonauTeNHAaTa 3a IAPYTHTE TpH
JaMild npH Uo,,.o,,,,=6,3 8 u 06m TOK lomons=2a, a HMEHHO
Pbmon,¢=6,3. 2= 12,6 am,

[Tonexke H3YMC/ICHHETO Ce MPaBH C H3BECTEH pe3eps, 3aTOBA
obuiata MOIHOCT ce B3ema ¢ 109/, B noseue:

Poéma= 1,1 (p=+Pésnp+Pomon4)= 1,1 (18;2+4,.4+ 12,6)=38,7 am.

B Ta6auua 1-Ba ca pmanmenu JaHHHTEe 32 Pogy, 6posiT Ha Ha-
BUBKHTE Ha BOJT, GPOSIT HAa BCHYKY HAaBHBKH 7 W JelesMHATA Ha
npoBoAHHKA d 3a pa3/UYHY HAMOTKH (32 Pa3/IMUHM HAlPEKEHHs).
[Monexxe B Tasm TabGauila Hait 6au3KaTa MomHOcT no° 38,7 am e
40 8m, B3emame nam-m-re 3a Hesi:

S=7,7k8.cM, —— o 5,8 HaBHBKH/BOJIT, I'bPBHYHATa TpaHcdOp-

MaTopHa HaMoTka e ¢ 870 HaBuBkM npu d=0,44 ux 3a Hanpe-
eHde Ha mpexata 150 6, mau nbk 1280 HaBuBKM npu d =
= 0,36 mx 3a 220 s.

Bropuusara HamoTKa C Hanpexerue 2 X 3002 g TpsGBa na uma

2% 1910 naBuBkM npH d —9?3 =0,115 m#x (B3eMa ce MOJOBHHATa,

NoHexe TOKBT NPOTHYA npea NoJynepron).

OTton/MTeNHaTa HAMOTKA Ha M3mpaBuTenkaTta 3a U=4 6—26
HaBUBKH H d=1 Mx.

Otonnurennara 6,3 BOATOBa HaMOTKa — 41 HaBuBKM ¢ d=1,2 uu
(BHx ‘TaGanna 2-pa).

Heo6x0muMHAT IuaMeTbp HAa NPOBOAHMKA HA PA3NHYHHTE Ha-
MOTKH B 3aBHCHMOCT OT CTOHHOCTTa Ha 10Ka, npoTHYAm npes npo-
BOJHUKA, e MocodyeH B TaGnuua 2-pa.
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Ta6aunal
Has | 150 8 220 8 [3008|3408] 4008 |2 8 | 468/56(63¢
P(am) S(cx!) pubhihg
goam| w |dus| w |dun| v | v | ©w | w lw w | w
\
3 2 | 22,5 (3380| 0,13 [4950]0,11,7430/8410| 9900 | 50 | Y9 [123 {155
6 3 | 16 |2250| 0,17 ;3300) 0,14/3950(5610| 6600 | 33 | 66 | 82 |103
9 3,6 | 12,6 (1880| 0,21 [2750{0,174120{4670| 5500 28 | 55 | 68 | 86
12 4,2 | 10,7 |1610] 0,25 |2360| 0,2 |3530{4000( 4710 | 23 | 47 | £8 | 74
15 4,7 9,6 |1440| 0,27 |2110| 0,23|3170/3580( 4220 | 21 | 42 | 83 | 66
20 5,6 8,2 -[1230| 0,31 {1810| 0,26(2700/3070 3610| 18 | 36 | 45 | 57
25 6,1 7.4 {1110] 0,35 [1630| 0,29|2440|2770( 3260 | 16 | 33 | 41 | 52
30 6,7 6,7 [1000] 0,39 [1470] 0.31{2210{2510}2950 | 15 | 30 | 36 | 46
35 7,2 6,3 | 950| 0,42 {1390| 0,34|2080{2350} 2770 | 14 | 28 | 34 | 44
40 7,7 | 58 | 870/0,44 {1280/ 0,36/1910{2170{ 2550 | 13 | 26 | 31 | 41
45 8,2 5,0 | 830|0,47 |1210| 0,39|1810|2050| 2420 | 12 { 24 | 30 | 39
50 8,7 52 | 780/0,5 [1140/0,41({1710(1940|2290| 11 | 23 | 29 | 36
55 9,0 [ 5,0 | 750/0,52(1100{0,431650|1870{2200| 10 { 22 | 27 { 35
60 9,5 47 | 710| 0,54 {1030] 0,45|1550(1770( 2070 | 10 | 21 | 26 | 33
65 9,8 4,6 | 690 0,56 |1010|0,47|1520{1710{ 2020 | 10 | 20 | 25 | 32
70 10,2 4,4 | 660)0,58 | 970| 0,49/1450{1640| 1840 9 | 20 | 24 | 31
75 10,6 4,2 [ 630{0,6 | 920{0,5 [1380{1570| 1820 9 | 19 |23 | 29
80 10,9 4,1 | 620] 0,62 900|0,52|1350({1530{ 1800{ 9 | 18 | 23 | 29
85 11,3 4,0 | 600/ 0,64 | 880|0,53|1320/1490/1760| 9 | 18 | 22} 27
90 11,6 3,9 | 590/ 0,66 | 860|0,54(1290/1460{ 1720 | 8 } 18 | 22 | 27
95 11,9 3,8 | 570| 0,68 | 840| 0,56|1260{1420| 1670| 8 | 17 | 21 | 26
100 12,2 3,7 | 560| 0,7 | 810| 0,58|122v{1380( 1630 8 | 17 | 21 | 25
Ta6bauna 2
I d 1 d 1 d I d I d I d
(Ma) | (mn) | (ma) | () | (ma)| (un) || (@) | (mrm)| (@) | (M) | (@) | (M)
S 007 (3 | 016 70 | 0,23 |/ 0,1 | 0,3 0,6 { 0,7 2 1,2
10 009| 40 | 0,17 | 76 | 024 || 02| 04 | 07| 075 | 3 1,4
15 011 45 | 0,18 | 8] 0,26 || 03| 05 | 08| 08 4 1,6
20 0,13| 50 [ 0,19 99 | 0,28 /04| 0,55 09 0,5| 5 1,8
25 0,14 | 55 | 020 {100 | 0,3 05| 06 1,0 09 6 2,0
30 0,15 | 60 | 0,21 L1 1,
: 1,31 1,1

3. TPHEJIEKTPOAHA JIAMINA

EMHCHOHHMAT TOK (QHOJAHMAT IJIOC PELIETHUHHAT) B TPHENEK-
TPOAHATA JiaMmlla 33BHCH €JHOBPEMEHHO KaKTO OT DeIIETHYHOTO
HanpexeHHe e,, Taka U OT AaHOAHOTO ¢,. [lpu oTpumaTenno Ha-
€JIEKTPH3MPaHa PEIeTKAa €MHCHOHHMAT TOK C€ paBHABA Ha aHOJ-
Hust : i;=i,. KoraTo aHOZHHAT TOK € jajned OT CHCTOSHHETO Ha
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HacumaHe (yuactbka A’A” or xapaxTepHcTHxaTa Ha puc. 33,a)
TOH ce H3uucasea ¢ ¢opmysara

ip=x\J(e,+ De,), (58)

KbIeTO [) € NpOHWIAEeMOCTTa Ha JaMIaTa, a ¥ — Koe(pHUHEHT Ha
NPOMOPLUHOHANHOCT M 3aBHCH OT KOHCTPYKTHBHOTO YCTPOHCTBO Ha
naMraTa — H3uHcasBa ce ¢ -Gopmyaa 54, B cuaa u 3a AMOXa.

L @

B , h z B
4=-38
. yy £ . 7
, E 0

25
2
242
L /0

TG s o Y o w w | @w
¢ é
Puc. 33

PemwerbynaTa XapaKTepHCTHKA HAa aHORHMA TOK Ha TPHOZA M3-
pa3ssBa rpaduueckH 3aBUCHMOCTT4 HAa aHOJHHS TOK i; OT pelleThY-
HOTO HalpexeHHe e, NPH HEeM3MEHHO (NMOCTOSHHO) aHOIHO Hamnpe-
wenne (puc. 33,4) C nomouTa Ha Ta3H XapaKTEPHCTHKAa MOXe 1a
6bIe onpejesieHa CTaTHYHATAa CTPBHMHHHAa S Ha JaMmaTa:

Ad b ooy
=1, TpH e;=const (OCTOAHHO). (59)
74
AHonHaTa XapaKTePUCTHKA Ha TpPHOJa MNpPeJCTaBASBA KpHBa
AUHUS, KOATO M3pa3siBa 3aBHCHMOCTTA Ha @HOINHHA TOK OT aHOI-
HOTO HanpexkeHue (puc. 33,06). C Hess ce ompeneas BBTPELIHOTO
CBNPOTHB/EHHE Ha JaMnaTa :
Ae,
Rz=ﬁ npu e, =const (MOCTOAHHO). - (60)

Korato ca ussect# S u R;, TpeTHAT mapaMeThp Ha JaMmmara —
nponunaemoctra [, Moxe Ja Ce Ompejes]H C BBTPEIIHOTO YypaB-

HEHHE .
S.D.Ri=1. , (61)
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PenunpoudaTa CTOHHOCT Ha TNPOHHIIAEMOCTTA € CTaTHUHHMAT
1
KOe(HUMEHT HA YCH/IBAHETO: b =75.

JleficTBUTEMHHUAT KOeHIMEHT HA YCHJIBaHETO
' Uz, 1 Ra _ Ra
K=t "DR+R: " PR+Ra (62)
B nocnennara dopmyna U, e Bb36ynuTesHOTO (PelieThYHOTO)
NPOMEeHJHBO HampexeHue, U, — aHOZHOTO INPOMEHJIHBO Hampexe-
HHe, a R, — aHOAHOTO CBNPOTHBAEHHE.
AMnauTynaTa Ha NPOMEH/MBaTa ChCT4BHA HA aHOXHHA TOK /g
ce ompexgeas ¢ gopmynara ‘
Up~ /
D U, 1
Le=RIR =D R+Ra - (63
[TpoMeHAMBOTOKOBATAa MOUIHOCT, NOJYUeHA B TOBapHOTO CBNPO-
THBJAeHHe R,, MOxe na Obie onpeaeseHa C €AHA OT CAeAHHTE
popmyau ,
2 .
1 1 ,2. . 1 Ua_
P~=713~-Ua~; P~=710~Ra’ P=-7;Ra . (64)
lMpaBoTokOBaTa MOIIHOCT P—, KOATO Ce H3pa3sxoiBa OT TOKO-
H3TOYHHKAa B aHOJHATa Bepura Ha JamnaTa, ce omnpexeas ¢ ¢op-
MyJara

P=_=‘]ao'U"’ ’ (65)"

KbaeTo I, e MoCcTosuHaTa C’bCTaBHa (CPeXHaTa CTOMHOCT) Ha aHOX-
Hus TOK, a U, e HanmpexeHHero HA AHOMHHA TOKOHU3TOUHHK.

OtHomenueTo Mexny P_ u P— e xoeuIHEHTHT Ha nOJe3HO
ae#CTBHE 7 HA JlaMnaTa KaTo yYCH/BaTes:

1
_p 2l Ue v | (66
n_Pz laooUJ _ZIao-UJ .

Pasnukara mexny P- u P_ ce u3pa3sxoiBa 3a 3arpsiBaHe Ha.

aHOZHATA IIACTHHZ — TH € 3Ary6Hara MOIIHOCT Ha JaMnara:

paaz=P=—P~. : (67)

~

Sanagu

81. Hanpexenuero Ha pelmeTkaTa Ha Jamiara e e,=—2 8,
aHOJHOTO Hanpexenue ¢, = 200 8, nponunaemoctra D = 0,1 =109,
a xoe(puUMeHTBT Ha npomnopuuoHanaHocT x = 0,0006. Jla ce ompe-
Jle aHOJHHAT TOK.
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Pemenne. Cobraacio ¢opmyna 58
i =0,0006 (—2 +200.0,1)" =0,0458 a = 45,8 #ua.

82. Jla ce onpexenst mapamerpute S, R;, D ¥ p Ha TpHOIa,
‘YHHTO CTAaTHYHM AHOJHH XapaKTePHCTHKH Ca JaleHH Ha puc. 33,a
u 33,0,3a ¢,=—5 g 1 e,=130 8 (Touka A OT XapPaKTEPUCTHKATA).

Pemenue. Or puc. 33,4 ce Bux.Ia, ue 3a HapaCTBaHeTO
Aep,=2 6 napacTBaneTo Ha TOoxka € Ai,=6 Ma; clemoBaTe/NHO

'__Al'a _ 6 -3 Ma
Thaep 27 Y soam

a
soam_ "

= 0,003

Or anonuara xapakrepuctuxa (puc. 33,6) ce Bumxkga, ue 3a
Ale, =20 8 nHapacTBaneTo Ai, =4 Ma; CreLOBaTeNHO

Ae 20
R: :

= X7a = 0008 = 5000 oma =5 xoma.

CbriacHo BBTPEIIHOTO ypaBHeHHe 61 NpOHMIIAeMOCTTa e

1 1 _
D =57 = 05 5000 = %067 = 6,7,

! .
i = W = 15.

83. la ce cpasuu cTpbMHHHaTa S B TOoukuTe A’ M A", HamHu-
‘paliy ce B N0 MOJIETaTH yYacTbUU Ha XaPaKTePHCTHKATA, CbC CTPBM-
HMHaTa B TOYKaTa A (¢,=—>5 8 u e,=130 ).

Pemenue, B Touxata A’ crpbmausnara S = 2’§=_ 1,25
P P

1
TeopeTHuHHAT KoedHLMEHT Ha yCHABaHe r=%

Ma
soam"*
B toukata A” cTpbMEMHaTa S"= > =9 X4 '

1 soam
[Monyuenure pesynraTd noxasear, ue B NO-MOJETATHTE YYaCT'bLH
HA XapaKTePUCTHKAaTa CTPbMHHHAaTa S € [0-MaiKa B CpaBHEHHe

. Ma
‘ChC CPeJAHHs Hai-CTPBMEH YYacCTbK, KBAETO S=3-8—.

84. Jla ce onmpenenn BBTPELIHOTO CHOPOTHBACHHE Ha TPHOXA
‘OT NpejIIeCTBYBAaWlaTa 3anaya 3a paGoTHure TOUKH A’ u A” npu
H3uHcIeHaTa npoHuuaemoct D =6,79,. (CraTHYHATA XapaKTepHC-
THKa e najeHa Ha puc. 33,a.) ,

85. Ila ce cpaBHH BBTPELIHOTO CHNPOTHBICHHE Ha TpHOIA,
YMATO CTAaTHYHA XAPaKTEPUCTHKA € NadeHa Ha puc. 33,0, B moJe-
raTds Y4YacTBK NpH TOYKa A; C BBTPEIIHOTO CHIPOTHBIECHHE B
‘CTPBMHHA y4acT®sK (NpH Touyka A).

Pemenue. B ToukaTa A; BBLTPeMHOTO CHOPOTHBAEHHE R, =
25 s 25
=35 na = 00035 — 7140 oma. CnenoBaTe/IHO BBTPEIUHOTO CBHIPO-
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THBJIEHHE Ha JIaMnarta B no-noJjierathss y4yaCThbK Ha XapaKTCPHUTTH

KaTa e Mo-ronAmMo (B CTPBHMHHS Y4acCTBK DPH TOuka A CBNPOTHB-
aenneto R;= 5000 oxma).

T aMa
86. CTppMHMHATA HA €JMH TpHOX € 2-—. [Ipn nosuaBane Ha

aHOIHOTO Hanpexenwe ¢ 50 BOJITa aHONHHAT TOK HapacTsa C 4 ma,
NpH YC/OBHE Y€ HaNpexeHHeTo
Ha pelieTkaTa OCTaBa HEH3-
menHo. Jla ce omnpeneas Bb-
TPEIIHOTO CBNPOTUBIEHUE H
NPOHMIAEMOCTTA Ha JammnaTa.

87. Ha pemerkaTa Ha
TPHEJEKTPOJHATA  YCHJIBATEN-
HA JiaMNa, YUUTO NapaMeTpH
ca onpejenesu B 3ajnada 82

(S=8%", Ri=5 xoma, D=

=6,7%,), € noxaneHo mpomeH-
JMBO HanpeXeHWe ¢ aMIlIuTYy-

- na U,_=2 6 B anomHara Bepura Ha JaMnara e BKJIOYEHO aK-
THBHO cblpoTuBaeHue R, = 15xoma (puc. 34). Ila ce onrenenaT:
a) KoeUUUEHTBT HA yCHaBaHETO K; 6) aHOXHOTO MPOMEHJIWBO Ha-
npexenue U,_; B) aHOXHHMAT MDPOMEHIHB TOK I,_ u r) npoMen-
AuBaTa MouHocT P_. '

Pue. 34

Pemenue. Cbraacdo popmyna 62

Ra _ 15
K=brrr. = P51
CnemoBaTesJHO JiaMmara L€ YCHIH MOAANEHOTO B HanpexeHue
11,25 mbTH; B aHOAHATA Bepura Ie Cce MOJYYH NPOMEHJHMBO Ha-
npexeHue

U, =xU,_=1125.2=225 6.

AMIITYAQTa HA AaHOXHHUSI NIPOMEH/INB TOK (IPOMEH/IHBOTOKOBATA
CbCTaBHa) CbraacHo ¢opmyaa 63 e :

j, =U 1 2 1

~="D Ri+Ra " 0,067 5000+ 15000 =00015a=1,5 xa.

CbiuMaT pe3yaTaT ce MOJyyaBa, aKO pasje/uM U,_=225 8
Ha cbnporusaenrero R,= 15000 oxa:

U, 22.5
I, . 2

~=—E‘=—15—0-0*6 = 0,00150= 1,5 Ma.
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O6pasyBanara ce B R, NpOMEHIHBOTOKOBa 'Moumoc-r
P_=051,_.U,_=0,5.00015.22,5=0,0169 am = 16,9 msm.

88. Ha puc. 35,a ca mamenn Tpu craTuumm pelleTb4YHH Xapax-
TEPHCTHKH, Moay4yenu 3a e, =200, 150 u 100 6. B aHogHaTa Be-
pura Ha TpHOJA € BKJIOYEHO AaKTMBHOTO ChHAPOTHBIECHHE R,—

{plva // ’l““b lpthal
lo

/ i

~»

Puc. 35 !

=25000 oma. lNpu sunca Ha BB36yM«aALIO Hafnpexenue, cupey 3a
U,_=0, npepnanpexewnmero Ha namnaTa e E,=—4 8, a auon-
HHAT TOK e [;,=2 #a=0,002 a. Ha xos \cTaThusa XxapaKTepHc-
THK2 Ce HamMMpa M3xojHaTa paGoTHa Touka A? Caeng ToBa ce no-
XaBa BB30YKAalI0 HanpexKeHue ¢ aMITUTY 1a U,_=4 s (puc. 350).
Ja ce Haueprae AWHaMMUHAaTA XapaKTEPHCTHKA Ha Jammnara, aKko
nox Bausinve Ha U, HanpexeHHeTO HAa aHONA Ce H3MeHS MeXAy
200 u 100 6. I1a ce naueprae AHarpaMaTa Ha aHOIHHA TOK H cCe
ONpeleNH aMmIuTyNaTa Ha [POMEHJMBAaTa My ChCTaBHa. Koako
IbTH YCHJBA Jammara ? : -
Pewenue. [Tonexe npu U,_ =0 npes namnara Tede mOCTOSH-
HUAT aHONeH TOK [,, =2 ma, B cbnpoTusneHHero R, — 25000 oxa
Cé noJy4asa NpaBOTOKOBO MaJieHHe Ha Hanpexenue Up_ = loy. Ry =
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=0,002.25000=50 8. CnenosaTeqHO H3XONHATA paGoTHa TOUKA
ce HaMWpa Ha CTATHYHATa XaDAKTEPHCTHKA 3a €,=200—50==150 ¢
(puc. 35,a). [NTouexxe NpH HAJAHYHOCT Ha U,_=4 8 HanpexeHHETO
‘Ha aHofia ce uamens mexay 200 u 100 8 okono cpepnara croi-
soct U, = 150 8 (puc. 35,2), cnefBa, 4e aMIAMTYAATa HA MPOMEH-
JMBOTO AHOMHO HampexkeHue uie GbAe

U,_=200—150=150—100=50 s.

AMHJIHTyIIaTa Ha aHOIOHHS TOK € »
1, =Y~ 30 _0002a=2 xa.

~" Ra 25000

CrnenoBaTeafio MO BJMAHME HA INOJOXKHTEJHHS MNOJNYNEPHOA HA
U,_ maxkcumaNHaTa CTOWHOCT HA aHOJHMS TOK € CTaHe g yone =

=1Is+1,_=2+2=4 Ma; Ta3sn CTOAHOCT Ile Ce MONY4H 33 €, =
=E,+4=—4+4=0 (puc. 35,a u 35,6). 3a e,=E,—4=—4—
——4=—8 8 aHOIHHMAT TOK cTaBa 0; 3a TOBa Hanpexenue B Ra
HAMa NaZeHve Ha HanpeXeHHe — aHON'BT Ce HamHpa MNOX 200 s
nanpexenue. CraBa ficHo, ye paGOTHaTa (1MHaMHuHaTa) XapakTe-
pucTHKa uie ce u3o0pasu C KpHBaTa aAG ua puc. 35,a.

Ha puc. 35,8 e HayepTaHa auarpamara Ha aHOIHHMA TOK. Buxaa
ce, 4e aMIUIATYAaTa Ha HErOBaT4 MPOMEH/HBA CHCTABHA el, =2 ua.

KoeduuuesTbT HAa YCHIBaHE HA JlamMara e

Ua.

) k—Up;

89. KaxBa MOIHOCT W3pPa3XOIBa TOKOM3TOUHHKBT B aHOXHATA

Bepura Ha JaMnarta OT 3ajaua 88, KakBa NMPOMEHIHWBOTOKOBA MOLL:

HOCT ce nonydasa B R, M KOJKO TOJAsAM € KOG(QHUHMEHTBT Ha mNo-

JIe3H0 IAeHdcT8ve Ha /MaMnaTa, aKo aHONHHMAT TOKOM3TOUHHK € C
Hanpexenue U;=200 87

Pemenne. TOKOWSTOYHMKBT JHOCTABA B aHOIHaTa BepHra
MOUIHOCTTA '

50
= T = 12,5.

P =Uj.1,,=200.0,002=0,4 6m. -

Axo Ha pelIeTKaTa He e MOJaleHO INPOMEH/IHBO HamnpeXeHHe
U,_, momsocrra P-=0,4 sm ce pasnpene/s mexay R, 4 asona
Ha Jamnarta. B CbIOpPOTHBACHHETO R, ce H3pa3xoJBa BBB BHI Ha
TON/IMHA MPABOTOKOBAaTa MOUIHOCT

Pp_=12,.R,=0,0022.25000 =0,1 sm.
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B asoxsara nnactuna ce uapasxozsa NpaBOTOKOBAaTa MOIHOCT
Pye=0,4—0,1=03=1, . U, =0,002. 150= 0,3 sm.

Crnex nozasane MpoMeHMMBOTO Hampexenue ma pemetkata U, _
AHONHUAT TOKOUSTOUHHK MPOA'BJKABA A WU3Pa3XOABa MOLIHOCTTA
P-=0,4 sm. Ta ce pasupenens Taxa:

. 2
1) npaBoTOKOBa B R, a HMEeHHO Pp_=1,.R,=0,1 sm;
2) NpoMeHNHBOTOKOBa B R,:

Pr.=gla..Us_=10002.50=005 sm;

N . .
3) 3a sarpaBane Ha aHONHATA MIIACTHHA Ce M3DA3XOABA Mo~
HOCTTa Py, , paBHAa Ha pa3/HkaTa

Pise =Psoe— Py _=0,3—0,05=0,25 am.

C6opbT OT BCHUKM MOWIHOCTH ce paBHfiBA Ha OG6aTepuiiHaTa
MOILHOCT :

Py=Pp +Pp_+ Pys_=0,14+0,05+0,25=04 am.

[Tonyuenure pesayatarn MoKa3BaT, Y€ CcJAeX no-
AaBaHe Ha NDOMEHJIHBOTO HAalpPeXEHHe U,_ aunonxn-
HaTa nAacTHHA ce 3arpAaBa No-CAab6o—C MOLIHOCT
0,25 6m, a uwe ¢ 0,3 am,

90. KaksB TOK wie ce M3MeDH B aHOXHATA BEpHra Ha yCHJBa-
TeIHaTa Jamna oT sanayu 88 um 89, ako ce BraIouHM: 1) npasoto-
KOB MH/IHaMnepMep H 2) NPOMEHIHBOTOKOB MHIMaMnepMep (BHxc
pHc. 34)?

Orrosop. C npaBoTokosus MH/MaMIIEPMED INE ce H3MepH
TMOCTOsIHHATA CBCTaBHA HA aHONHHMA TOK I5, =2 ma. C NIPOMEHJIH-
BOTOKOBH MuUJIHamMnepMep 1ie ce U3Mepd € e KTHBHATA CTOR-
HOCT Ha NpaBus MYJCHPALl aHONEH TOK Ha pHC. 35,8:

Leny0e = }/130 Iy = \/ Z’T(\/%t)? =245 na.

91. KaxBu Hanpexenus me sajedAcTByBaT: 1) BoATMepa 3a
7paBO HanpeeHHe W 2) BOJNTMEPA 33 NPOMEHIHBO HAIpeXeHHe,
KO TE3H ypELH Ce BKJIOYAT: a) KbM CHIPOTHBAEHHETO R, ; 6) KbM
laMnata (Mexjy aHoJa MW Kartoia) M B) KbM GatepusTa Ha ycui-
Bareas OT 3amayn 88 u 89 (puc. 36,a).

Otrosop. 1. Ako ce BraOuYH BOJTMED 33 NpaBO Hampe-
HKEHHE, Ie Ce U3MEeDAT HANPEeXEHHSTA:
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a) B CBNPOTHBAEHUETO R, — HaNpexeHHETO Up—=1:.Ra=
=0,002.25000 =50 &;

6) MexAay aHOJa M KaTOAa HA JiamMmaTa — HalpeXeHHeTo
Uao = UJ'—‘ UR: = 200—50 = 150 8 H .

B) MeXIy 0OMOCHTE Ha GaTepusTa — HaMpEXEHNETO Us=2006 "
(npene6perBa ce sary6aTa Ha HenpexeHue BBTPE B GaTepuATa.

Qo i6am)'

U
1w 4
L/ --_-{”:”_ ---
] }(/”’ ¢
J
Prc. 36

2. C poarMep 3a NMPOMEHJHBO HampexXxeHHe me Ce
H3MepAT :

a) B cbNpoTHBAEHHETO R, edexTuBHATA CTONHOCT Ha ‘NPaBOTO:
nyJCHPAIIO HampeXKeHHe Ha PHC. 36,6

U. = Uz T — \/ 2 1 (SON_ .
#ayse =\JUR_+ Ul ,= \'%0 +( o
6) MexJy aHOJAa W KaTOJA HA Jamnara
_J150t+ (2F = 154,1
U= 150+ ( B =141

Mexay noJiiocuTe Ha GaTepusTa HAMA na neiicTByBa INPOMEH-
JMBO HAaNpeXeHWe, 3aWIOTO JBETE NPOMEH/JHMBH HAMpEKEHH BBHB:
BbHIIHAaTa (aHoxHaTa) Bepura Us_p H U,_ ca paBHM N0 TroJieMHHa
¥ npoTuBononoxHu no ¢asa (BHX pHC. 35,2 u 36,6). Caenosa-
TeHO H BOATMEPBT 3a NPOMEHJMBO Halpexenue mie ObAe 3anei-
CTBYBaH OT MOCTOSHHOTO HaNpeXeHue U;=200 s.

" 92. PemleTkaTa Ha TpHOAa Ha pu¢. 37 e CbEJMHEHa C MHHYyCa
HA OTOIM/IMTENHHS TOKOM3TOUHMK (TOYKA a)— NpOTHYA aHOACH TOK
I,,. Kak me ce u3MeHH aHOJHHMAT TOK i;, aKo pelueTKaTa. ce Cb-
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€IMHH C TINI0CA HA OTOMMHTE/HUS TOKOH3TOYHHMK (TOYKA '6) WIH CBC
€penHaTa TOYKAa Ha CBOPOTHBJEHHETO R? ,

93. KbM TpuesexTponmata namna mHa puc. 38 ca BkatOueHH
OTONIHTE/HHUAT aKyMyJaTOpP M aHOAHaTa Gatepus. [Ipu nonupaneto
Ha KOW MPOBOJHUIM Il€ MSrODH OTOM/IHTE/NHATA XHUKA HA JamraTa,
4 KO€ JonupaHe ule Jaje HAaKbCO aHOAHATa GaTepus P

Puc. 38

94. Ha pemetxaTa Ha TpHOZa e MoAameHo U,_=25 &, a B anoxn-
Ma
#HaTa Bepura ce noayyasa U, _=37,5 s Jlamnara uma S=4 - H
1=10. Koaxo ronsmo e anogmoro CBIPOTHBIEHHE R, ?

4. TETPOZ ¥ MEHTOA,
EMHCHOHHHSAT TOK B TeTpoXa ce M3uucinsBa ¢ ¢dopmynara

te =x (e, + Dy €p,+ Deg)’, * (68)
B _KoaT0 D; e nponmuaemocTTa npea n'bpBaTa pemeTka, a [ —
O6IIaTa NMPOHHLIAEMOCT Npe3s mbpBaTa M BTOpaTa peweTka. Chbe
Chlata QopMyna ce H3UHCAABA NPHGAHSUTENHO H EMHUCHOHHMAT
TOK B NeHTOLA, kaTo TyK [) e obllaTa NpOHMUaeMOCT (NpOHHuae-
MOCTTa Ha aHOJHOTO HaNpexeHHE) Npe3 I'bPBAT4, BTOPATA M Tpe-
TaTa pewerku. O6laTa NPOHMLAEMOCT NpH TeTpoXa HODMaJIHO €

HE3HaYuTE IHa —OT nmopsabka Ha 0,002, a npu nenToza e ome no-
MaJjika, npamepHo 0,001. :

¥ Jla ce cpaBHR ¢ dopmyna 58.
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b R —

[Topanu HeanauuresHara cTofHOCT Ha [ BBTPEUIHOTO CHIPO-
THBJIEHHE CbraacHO ¢opmyna 61 e mHoro roasmo. 3aroBa npm
SHAYUTENHO H3MEHEHHE Ha aHOAHOTO HanpexeHHWe Ae, aHOAHMAT
TOK C€ H3MEHsl He3HauuTeNHO (Ai, e U3B'BHPEHO MAaJKO):

R . Aeg __ 3HAYMTEJHO HAMDEXHTEJIHO HapacTBaHe
! Aig HHILOXXHO 2HOAHOTOKOBO HapacTBaHe

= MHOI0 roJsmMo

BBTPEIUHO CHIPOTHBIEHHE,

[Tonexe. R; e ussbHpenno roasmo (ocoGeHo NMpu MeHTOXa), 33
TOBa PabOTHHUAT YYaCTBHK HA aHONHATA XapaKTEPHCTHKA e no.uern'r
(yuacTBKBT @—0—8 Ha XapaKTepHCTHKATA HA PHC. 30).

sz 017 ’ .

0 A

J

&

DI i N J .4
AN

?[ % g

Pae. 39

[lonexe TOBapHOTO .CBNpOTHBACHHE K, B cpaBHenHe ¢ R; &
MHOIO 10-Maaxo (ocoGeHo sa NEHTOAS), TO MOXe A4 GbAe npese-
Gpernar0o B sHameHaTenss Ha (opmysna 62, ¢ KoOATO ce ONpeALAR
KOeQHUMEHTHT Ha YCHJIBaHETO; NPH TOBA YCJOBHE CNOMEHATata.
¢dopmysa 1o6uBa caeaHHS BHI:

‘gl Ra_ _ = ;
K=prtr= bR +Ra=SRa. (69)

3a ‘TeTpoAa M NEHTOAA Ca B cuna BCHUKH @opnylm oT 61 m'
67, Baxcamin 3a 'rpuona .

3anatm

95 D.a ce onpeaessT napamerpare R; u D Ha nenroza. 6K1,-n
4UATO aHOZHA XapakTepucTuka 8a E,=-48 u E,=906 e na-
nesa Ha puc. 39. CpeaHoTo aHOXHO Hanpexelme Ea,-200 a. .
CTPbMHMHATA Ha JamnaTa € S=1,65 xa. B

5 3umm no PAAHOTEXHRKA 65
A

~
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Pewenue, [Ipu ypennuasane Ha aHOZHOTO Hampesenue or
200 Ha 300 s (Ae,=100 8) aHOHHHMAT TOK HEpacTBA ¢ Al =
=0,16 #a=0,00016a. CaenoBaTenno

Ri= W:%é: 600000 oxa =600 xoxa.

1 1
npOHHuaeMOCTTa D= -R—;_S- == m = 0,001.

. 96. B anoznnaTa Bepura Ha NeHTOAA OT 3afaya 95 € BKJIOYEHO TO-
BapHO CbnpoTHBAeHHe R,=100 Koxa, a B peleThbuHaTa My Bepura
€ MoAaneHo NPOMEHNHBO Hanpexenue ¢ ammauryda U, =05 s.
Ia ce onpexenn npoMeHNHBOTO Hanpexenue B R, .

Pemenne. CoraasHo dopmyna 69
K=§.R,=0,00165.100 000 =165. '
CnenoBaTtenso Us.=KU,_=165.0,5=2825 s.

97. AHOAHHAT TOK Ha MEHTONA OT 3ajavd 95 CHIIACHO XapaKTe-
pucTukara Ha puc. 39 e i, =4 xa. Tok e cv3gamen nonx Bb3Zeh-
CTBHETO Ha HalpeXeHHsiTa B M'bPBaTa M BTOpPAaTa pelIeTKa H B
aHoxa. Kakeo e OTHOCHTENHOTO BJHsSIHHE Ha TE3M €JIEKTPOXH, aKO
npoauuaemoctra D;=0,1?

Pemenue. OTHOCHTENHOTO BIWAHME Ha TPHTE eNEKTPOAa Ce
BUACKa OT ¢opmyna 68. Criopen Tasu Qopmyna 3a o6pasyBane Ha
EMHCHOHHHS TOK NONPHHACH He WAJIOTO -aHOAHO Hanpexenue E, =
=200 8, a caMO He3HauHTe/HA YaCT OT HEro, a. MMeHHO DE, =
=0,001.200=0,2 8; nanpexennero £, BBLB BTOpaTa ‘perreTka ce
NpOABABa BBHPXY €JNEKTPOHHHA TIOTOK ‘B JIAMIIaTa C€bC CTGIHOCT
Dy Ep;=0,1.90=9 8. Tosu.'pesynTar . n0KasBa, ue MaKap Hampe-
mennero £, =90 8 na e no-Maako or £, =200 s, sansinero My

BBPXYy €MUCHOHHHMA TOK € 6'95"’45. I'bTH MNO-TOMAMO "OT TOBa Ha
X .

E,,. Hanpexenuero E, = —4 g npoTHBOAeHACTBYBa C NM'bAHATA CH
croiiHocT £, =—4:8. R : S
98. B eaun MOUIEH TreHepPaTOPEH MEHTON TOKBT B EKPAHHPa-
IDATa petleTKa i, M AHOAMHMAT TOK i, Ce HBMEHAT B SABHCHMOCT
OT HaflpeXXEHHETO €, Ha YyNpaBJABALLATA PelleTKa CBHIVIACHO Xa-
‘ paxtepuctukuTe Ha puc. 40. 3a E, =—4 8 aHOZHMAT TOK e
- 88 ma, a TOK®T i,, =20 ma. Tean TokoBe ca moayuenu npu E, =
=800 8 n E,, =200 6. Koe manpexeune TpA6Ba aa GbJe BKIIO-
9yéro Hait-nanpen — £, wan E,? : A
Pemewnue. Hait-nanpen tpabsa na ce BrAOUUM HanpexenHeTo
Es, a caen ToBa: E,: AKO BKIIOYBARHETO HAa HaNpPeXEHHsTa ce
H3BBPUWIA B O6paTHa MOCAENOBATENHOCT, CIEK BK/IOYBAHETO Ha £,
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eKpaHWpailaTa peuleTKa [ ToemMe leJqus €MHCHOHEH TOK ie=
=i;+i,:,=88+20= 108 ma—TO3K CHIEH TOK MOXeE Ja HaXexu
HEJIONYCTHMO TbHKAaTa JKHUKA Ha pemierTkara. Ako ce BKJIOUM Hail-’
HanpeX aHOAHOTO Hanpexenwe E,=800 s, npemu xa ce UOdane
HanpeXeHHeTo Ej,, RHOIHMAT TOK € HHILONKEH; elBa CAej BKAIOY-
pane Ha E, aHOZHHAT TOK CTaBa 88 wa.

b p,ma) .

: . .[a'
R/ atE
£, =0006 /m/

I 40 A0 2 -2 # & 0 8 0] .

Pne. 40

' 99, Ila ce ompexenH CTPbMHHHATA Ha JaMnara, YUATO Xapakre-,
PHCTHKA Ha aHOJHHA TOK € JaleHa Ha pHC. 40; pa6oTHaTa
Touka e A. .

I. PAAMOTNPEJABATE/JIM

1. ABTOTEHEPATOP ,
3a na ce caMQB'bséynu aBTOreHepaTopsT e ﬁﬂnyxrﬁaaa‘ospa-ma
Bpb3ka (puc. 41), e Heo6Xx0uMO KOeHUHMEHTHT Ha o6paTtHaTa

. U
BpB3Ka Ko = f Aa 6bjle PaBeH HAM NO-TOJNAM OT BEJHYMHATA

1 . A - - -
D+ S.Zp" . -
M e Kow2ZD+5 5 (70)
Ly =T S.Zp’ )
B nocaennata popmyna M e xoepHIMEHTHT Ha HHAYKTHBHOCTTA

Mexay Go6uHaTa 3a O6GpaTHa Bpb3Ka L, M Kpwrosara 606uHna
La, a Z, e pe3OHaHCRHOTO CHIPOTHBJIEHUE HA TPENTAIIUA KDBT.
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Korato kp»reT e B pewernunaTa Bepura (puc. 41,6) ycao-
BHETO 32 CaMOBB3OyXKIaHe e
. ‘ )

KO.B ~>—S.Zp . (70_3)

[Tpn TpuTOuKOBaTa cxema c asTorpanchgpmaTopHa o6paTHa
Bpb3ka (put. 42) koebummenrbr K,, Ce paBHABA Ha OTHOLlIe-

! PﬁC. 41,
w,
HHUETO 'w—:, B KOETO W, e GPOﬂT HA HABHBKHTE. Ha pelleTbyHATa

MHIYKTHBHOCT L,, a w, — GpOAT Ha aHOAHATZ MHAYKTHBHOCT L,:
Ly _wp -
 Kes == 1)
Mpu TpuroukopaTa cxema ¢ KamauutusHa oGpaTha Bpb3Ka
(puc. 43) KoedunueHTHLT ’ :

‘;.a = G’ (72)

Puc, 42

_ AproredepaTopbT Ha pnc. 41 paGoTH NpH WyJeB MOTeHLMAX ‘Ha
peleTkaTa CH; 3aTOBa IPH HEro Ce MO0JAyYaBa MHOIQ CHIEH pelle-
TBUEH TOK, KOATO NOHMXKABA CTaGMAHOCTTAa HA YECTOTAaTa. 3a Ja
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ce HAMAJM TO3W TOK, B PELIETHYHATA Bepura ce BKNIOYBA rpynara -
IPUIJHK, CHCTOSIIA CE€ OT BHCOKOOMHOTO OTTEYHO CHNPOTHBJEHHE
R, u kananurera C, (puc. 42, 43 u 44). B cbnpoThBienueTo R,
Ce Mo/MyyaBa aBTOMAaTHYHO PEIETBHYHO NpeJHanpexeHne

Ep=}p:~Rp) . (73)

KOeTO npemecTBa Pi6OTHsTa TOUKA B AOJNHATA H4aCT Ha XapakTe-
pHCTHKAaTa HA FeHepaTOpHaTa jgamna (TOUKa A’ Ha puc. 33,a).

e

b L Lg

|yt |

7 "Puc. 44 ] ' Puc. 43.

©
[pu cxemaTta Ha puC. 44 CHIIECTBYBa ONACHOCT OT Bb3HHKBaHe
Ha MpeKbCHaTa reHepauns (CaMOMOAYJaUMs). 3a ma He
BBSHHKHE TOBA HEXENaHO siBJeHue, eleMenTuTe R, u C, e TpaGRa
Aa GBAAT MHOro rosemu. YC/IOBHETO 34 OTCBCTBHE HA NMPEKbCHATA
resepanus e : ‘ :

; 2Lkp . 1
RoCr=7%, ®=Dysz,—1' (74)

KbIeto L, € KpbropaTa HHIYKTHBHOCT, Rip — AKTHBHOTO CBIpO-
THBNEHHE Ha Kpbra, a Z, — PE30HAHCHOTO CBNPOTHBJCHHE HA
Kpbra.
[Mpu napanenHaTa cxema Ha 3axpanBaHe (puc. 45) e He06x0-
JIUMO KaNalUTHBHOTO CBIPOTHBACHHe X, HA Pa3NeNHTENHHS KOH-
- pen3atop Cpusp Aa 6ble Hali-Manxko 20 NMBTH MO-MAJAKO OT Z, Ha
'KpBra, a WHIYKTHBHOTO CBHRPOTHBJIEHHE X; Ha Apocesa Ly, — Hall-
maako 20 MBbTH NO-rofaMo oT Zp:

’ 1z,

Xe= T fCram 207 (75).
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3agaun i | .

100. PanuomoGuren cu crpou _aBTOreHepaTop C TPHEJEeKTPOAHA
NlaMMa, ¥MaLla XapaKTepPUCTHKHTE Ha puc. 33,a u 33,6 (3anaua 82),
no TpaHchopmMaTopHaTa cxema Ha pHC. 41. ABTOreHepaTOpBT TPs6GBa
la MpOM3BEeXAa BbBJIHA B paspelleHuss JMOOGHUTEACKH 00XBaT A=
= 42,86 # 41,96 »;u3non3yBa ce TPENTHAIMAT KPBr OT 3a]auya
10 mpx aKTHBHO CBNPOTHBJIEHHE Ha Chiuusa R=6 oxa. Koaxo ro-
nemu Tpa6sa ma 6bhaatr: KoeduuuenTbT K, KoepuumesrrT M, 6o-
6unaTa 3a obpaTHa BpB3Ka L,, 32 Ia Ce CaMOBB3GYAH aBTOreHe-
paTop’pT, aKO pelIeThYHOTO NpelHanpexenue e £,=—5 8?

Pemenue. 3a na onpenesum ronsemunara wa K CBrIacHo
¢dopmyaa 70, Heo6XOAHMO € Ia Ceé M3YHCAH Pe30HaHCHOTO CBIPO-
THB/ICHHE Ha Kpbra:

z, La ~0,00001

= RC = 5 0:0000000000518 = 32260 oma = 32,26 xoma.

[Tpu. §=3 ? u D=0,067 xoeduuueHTHT
1 1
Ko.n = D +er = 0,067+ m=0,08.

Koepunuentsr Ha B3auMomnAykTuBHocT M cbraacso ¢opmyna
Oe '
' M=Ko,.Ls=0,08.10=08 mxxn.

" ManyxkTuBHOCTTa 3a O6paTHa Bpb3Ka MOXKe JAa 6bae MPOH3-
BOJIHO roJiiMa — NPH rojsMa CTOMHOCT TA € flo-Aajed OT KPBbro-
BaTa 6o6MHA, aKO HMa NO-MajJKa CTO"HOCT, pasfojara ce [Io-
6au30 1o L,. ;

CoraacHo 3agaya 11 kpbrosata 6o6una Tpsi6pa xa uma 44 Ha-
BUBKH. , ' :

[Tonyuesure naHHM ce OTHACAT 32 NMO-ABJICaTa BBJAHA Ha JNIOOH-
TEACKHA 06xBaT 42,86 41,96 #, a HMEHHO 33 BBAHATA Aquc =
=42,86 u. Hexa na nposepum, Jaiu aBTOreHepaTopbT NpH 06pat- ,
HaTa BPb3Ka Ko, = 0,08 me ce caMoBB30yaH 3a Hall-KbcaTa BbaHAa °
lmm == 41,96 M.
~ Cbraacuo ypaeuenue 8 xansuarersT C 32 NOKbCaTa BbAHA
me Gble No-MaXbK: ' >

Cop= oo =— L9 _ 498 ne.

1,8842 L 1,8847, 10

, 4 .
[To-mankuar kanauurer C,, cbraacko opmysara Z,,=ﬁ.o6y-
CAaBA NO-rONISIMO Pe30HAHCHO CHLNPOTHBACHHe Z, HA Kp'Bbra; no-ro-
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ASMOTO C'BIPOTHBNEHHE Z, TbK CHIIACHO (QopMmysa 70 H3HCKBA mO-
MalbK KoeHIMeHT Ha o6paTHaTa Bpb3Kka, (reoBaTe/HO aBTOreHe-
PaTOP'BT MIe Ce CAMOBB3OY /M H 33 HAl-KBCATA BBIAHA Auun = 41,96 4.
101. AsToremepaTopbT OT 3agaua 100 ‘ce KoHCTpyHpa € 06-
patHa Bpb3ka K,,, no-roasma ot 0,08, Bcae :cTBue .Ha KoeTo Ce
YCTaHOBfIBA pEIIETHYHO MNPOMEHNHBO HANMpeXeHHe C aMIIMTYHA
U,_ =13 s npu crapoTo peImueTb4yHO npennanpexenue E,= —5 8
(puc. 46). Pa6GoTHara TOYKa, KaKTO Ce BHXkIa OT NOCNeAHATA PH-

I

I

|

?

v ‘Puc. 46

CyHKa, Mrpae no XMHAMHYHATA XaPaKTEPHCTHKA E—A—-F, unaro
CpefHa CTPBMHHHa S, € MO-Majka OT CTPbMHHHATA S-=3"—;‘—’ B

6/113KaTa OKOJHOCT HA H3XOAHaTa paGorna Touka A. Jla ce onpe:
AeAd aMANHTYIaTa Ha aHOJHOTO MPOMeHAMBO Haupexenue U,  Ha
. aBTOreHeparopa. - R

71

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5

Pemenne. Hanpexenuero U._ e paBHO Ha npownseeaenneTo
or U, n xoepuuuenta ma ycuisaneto Kyc na remeparopuara
#auna. Tosu xoedunuenT e penmunpoven wa Koedumuenta Ha oG-
patHata Bpb3Ka K,,. [Tocneauusar e no-ronsm or 0,08 (roBa ce
YCTaHOBH B DpelHaTa 3ajaya); HEroBaTa TOYHA TONEMHHA MOKe

Aa ce.onpenenu ¢ popmyna 70, B KOATO BMecTO S =3f? ce rmo-

CTaBH CTOAHOCTTa Ha CpeiHaTa CTPBMHUHA S.,. Tasu ‘crpbmumHa
MOXe Na 6bie onpegeneHa NPUGAM3UTEAHO OT TpUbrbaHuKa EFH
Ha puc. 46 KaTO OTHOLIeHHE Mex Ay layow. =39 Ma H MBAHOTO H3-

MEHCHHE Ha DEWIeTBYHOTO HanpexeHue A, =8 —(—18)=26 &

- layane __ 39 _ Ma
Spp—' Sup —%—1,57.
Chenosaresno «
1 1
Ko.s = D + m = 0,067 + O'Tm = 0,088.

KoedunuentsT Ha ycunsaue
1 1
K"=m=o,oss=l2'

Ot ypasnenuero Ko.az%f" HaMHpame

f~ Ko.s -

102 PaguonioGutensr xenae Herosusr aBTOreHeparop xa pa-
6oTi ocseH B 06xBaTa 42,86 441,96 # u B 06xBaTa ¢ IBoOfiHO
NO-A'bJra BBJHA, 2 HMEHHO: A =85,71 = 7895 4. Cbraacho dop-
My/na 8 TO/ MOCTHra yZBOSIBAHETO HA BbJAHATA C YETHPH N'BTH 110-
‘ronaM kananurer C=4. 51,8=207,2 ng. llle ce CaMOBb36YAH JH
aBTOreHepaTopsT Npu Ko, =008 u ako He ce Bb36YIH, KakBa
TPA6Ba 1a 6ble MHHMManHAaTa 06paTHa BPDB3Ka ?

Pewenwue. lopamu ysennuasamero Ha KPBroBHA KanmaiuTeT
Ci» DE3OHAHCHOTO CBNPOTHBJGHHE Ha Kpbra npH sana3paHe Ha
ChbIlATa CTORHOCT Ha aKTHBHOTO CHLNPOTHB/EHUE R=6 oma me
C€ MOHHXH 4 M'BTH:

4

U, = Uﬂ~_u,,~.-1(,,=u,,;. 12+13.12 = 156 .

_ L 3290
TRACT T4

Cxraacso ¢opmyna 70 mumnMmanEmMsT koedunueHnt Ha obpar-
HATa Bpb3Ka TPAOBA Ja Ce YBENHYH, 4 MMEHHO. -
Koy = 0067 + 5ol e~ 0,11,

= 8065 oxa.
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CnenosaTenno npu crapata o6patha Bpb3ka K,,= 0,08 apTo-

FeHepaToOPbT HAMA Ja Ceé CaMOBB36YyAH; HEOOXONHMMO € CJenoBd-
TEJHO Aa ce yBe/IHYaT HAaBMBKHTE Ha pemeTbuHaTa G6o6GHMHA M
CbllaTa Aa ce NOOAMNKH JIO KPBHroBaTa:

‘ [lonexke npu munmmanHara ctenem ua oGpaTHaTa BpB3Ka K, , =
=0,11 ce moanyyaBa muoro maiaxa aMIVIHTYJIa Ha aBTOTPENTEHHETO,.
34TOBa NPH KOHCTPYHDaHETO Ha aBTOr€HepaTopa Ce B3eMa npH-

MepHo K, , = 0,2.

Ha nonyumnara ce no-roasma ammauryma U,.

CBIVIACHO PHC. 46 CHOTBETCTBYBa CpeliHa CTPBMHHHA S,,, N0-MaJIKa.
 a , ) _
oT 37\. CroftnocrTa it ce onpegeas ¢ ¢popmyna 70

OTTHETO

Koo =02 =0,067 + 's‘c,,;—m‘ ,

8=

! a Ma
(0,2—10,067).8065 001 —=1-<.

103. ApToresepatopbT OT 3amada 102 ma ce NpEeKOHCTPYHpa B:
TPHUTOYKOB [10 8BTOTPaHCHOPMATOPHATA CXeMa Ha PHC. 42. Kos HaBHBKa
Tps6Ba fa ce CBBpXKe C KaToZAa? .

" Pemenue. Cobraacso sagaun 11 u 100 xpbroatra 606HHa.

HMa 44 HaBHBKH;

TE3H HABMBKH Ce PasNpele/iiT Ha W, 3a pelle-

- ThYHaTa HHAYKTUBHOCT L, W w, 32 aHOJHATA MHAYKTHBHOCT L,:

Cabraacso ¢opmyna 71

W=w,+w,=44. - (77

Wa

Kos=02="22

OT noC/eAHOTO ypaBHeHHE HauvupaMe, ue wp = 0,2 w,.
Tasu crofiHocT Ha w, ce nocrass B ypaBuenue 77 :

OTTAETO

1,2

02w+ W, =44 umn 1,2w, = 44,

-44
W, = 77 =36,6 HIM 3aKPBrieHo w, = 36 HABHUBKH.

PemerbunaTa hHAYKTHBHOCT OueBHAHO e HMa w,=44 —36 =

= 8 HaBUBKH.

CrenoBaTenHO cpefHaTa TOYKA MEXAY HAaBMBKH 8-Ma M 9-Ta
TpAbBa I& ce CBBpPXEe C KaToza. :

104. AptoresepatopbT OT 3agaua 102 na ce nperOHCTPYHpa
KaTo TPHTOYKOB C KalalluTHBHA OOpaTHa BPDb3KA NPH TIOCTORHEH

Koe(HIHEeHT Ha O
A =285,71 7895

GpaThata Bpb3ka Ko, =0,2 3a ueams o6xBaT C

M.
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Pewesnne. 3a 1[8 ce 3amasid KoepuuueHTBT Ko, HeusMeHeH
38 Leaust 06XBaT, KpBroBuar kanamuter Cp, Ce pasujeHssa Ha
NOC/EeJ0BAaTEHO BKJIOYEHHTE MOMEXIY CH NOCTOSHHH KaNallWTeTH
C, v C, ¥ Ha napajenHAs KbM TAX [POMEHIMB KanauuteT 3a
#HacTpoika Cuaemp (puC. 47).

Puc. 47

Crraacho ¢opmyna 72 omomeuue'ro mexay C, u C,,
Ko,—02— C , otraero C,=0,2C,.

[TpueMaMe, ye KaNaUHTETHT Ha KOHIEH3aTOPa 3a HAacTPOHKa NpH
34TBOPEH POTOP 328XHO C MOHTAXHHTE W NAPa3UTHH KANALUTETH e
107,2 ng. [onexe - O6GIHAT KPDBHroB KanaudTeT CBbrAACHO YCAO-
‘BHfITa Ha 3amaua 102 e C,,=207,2 ng, cnenpa, ue  KanauuTeTsT
‘H#a napanenuus kaod C,—C, Tpa6sa na 6bae

Ca.Cp _
G +6"=2072_1072_100 ng.

B nocnensoro ypaBHeHue 3amecTBaMe Ca ¢ paBHOCTOHHOCTTA

My 0, 2 C, 1 noayvaBame :
02Cp.Cp _ 026G
026+ G~ 1,2

C,=600 ngp u C,=0,2.600=120 ng.

105. Paguomoburensir CH CTPOH aBTOreHEpPaTOP C aBTOMaTHYHO
upexHanpexkeaue cnopeX puc. 44. C namnos BosTMep TOH M3MepBa
B ABaTa Kpas Ha R, NOCTOSAHHOTO Hanpexkenue 5 8. KaxwB no-
CTOSIHEH pellleT'b4eH TOK MPOTHYa npea cxnpoma.ueuuero R,, axo
‘70 e paBHO Ha 50 xoma.

PemeHue, CobraacHo ypaBHeune 73 npaaoroxosa'ra CBCTaBHA
‘Ha DelUEeTHYHHA TOK

I_= g’ 50Too--OOOOIa 0,1 ma =100 uxa.

= 100,
OTTAETO

T4
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106. AsroreneparopbT OT 3axaua 101 xa ce u3meaHM C rpynma
rpuaauk ¢ R,=50000.oxa u na ce onpexenH KakBa Moxe Ja
6ble MAKCHMAaJHATA CTOHHOCT Ha KamauurteTta C,.

Pemenue. Or ypaBHeHne 74 HamMupaMe MaKCHMaiHaTa CTOM-

Hoct Ha Cp -
C <i2_[’.._._L—_ -
7 P~Rp R(K—D)SZp— 1
1 2.0,00001 . ' -1

=50000° 6  °(0,088—0,067).0,0015.32260 — 1
= 0,0000000074 ¢ = 7400 ndb.

107. AsrorenepaTopbT OT 3azada 102 na ce H3MbJAHH C napa-
JeJHO 3axpaHBaye CbIVIaCHO cxeMmaTa Ha puc. 45. Jla ce onpexe-
AT Cposo ¥ Lop.

PemeHue. Pe30HaHCHOTO CBNPOTHBJCHHE HAa KPbra Ha aBTO-

" remepaTopa or 3ajaua 102 e Z,=8,065 oxa. Cwraacio ¢op-

Myna 75
1

Xe=3 = fCpaso

CnenoBaTe/HO

1 _
<35 8065 = 403 omxa.

1
- Craso™ 5537698, 3500000

Cosraacuo dopmyna 76
' 2n fLsp > 20.8065, OTrAETO

’ 20 . 8065
Lap> 5553500000

— 0,000000000112¢6 = 112 néb.

=0,0073 x# = 7,3 MXH.

108. Ila ce ompexens MuHMManHaTa oGpaTHa Bpb3ka Ko, Ha
3BTOreHEpaTOp, HM3MbJHEH NO cxeMaTa Ha puc. 41 u paGorem Ha
BbaHa A=20 #. Kpbrbr uma xanauurer C=30 n¢g) u aKTHBHO -
cBbNpoTHBNeHHe R=5 0Ma; CTaTHYHATA CTPBMHHHA Ha TIeHepaTop-

HaTa Jamma e S =4”Ta, a nponnuaemoctra H e D=49/,=0,04.

109. Cwbraacuo 3ajzaua 105 aBTOMaTHYHOTO NpeRHANpexKeHHe
E,=—D5 8 ce u3MepBa C JIaMIIOB BOJATMEP, MMAIl BBTPEMHO Cb:
npoTuenenue mpumepHo 4000000 oxae. KaxbB pesyarar me ce
fI0/y4H, aKO BMECTO JIaMIOBHST BOATMEp Ce ynoTpeGu OGHKHOBEH
BOATMepP C BBTpewHO c'bnpoTHsaeHne 2000 oxa?

110. Kaxpo me 6bxe MOCAeACTBAETO OT OTKAYBAHETO HAa ChHIPO-
Tudnenneto R,=50 xoma oT cagava 1057 -

111. KakBo m3ameHEeHHe Iie HACThbilM B pa6otaTa Ha aBTOreHe-
paTopa Ha pHC. 44, akO CBNPOTHBJICHHETO R, ce nane Hakbco?

- 7%
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112. B yATpakbCOBBAHOBHA aBTOreHEpaTOp Ha pHC. 48,a ca
U3M0/I3yBaHH B'BTPEINHHUTE KanaOuTeTH Ha Jamnata C,,= =5 ng,
Cax=2 np m Cpe=3 ng, a 3a HHAYKTHUBMOCT — NPOBOIHHKBT,
CBHEAMHSIBAll BBHIIHO aHOAA C PelIeTKaTa (Pa3lHe/NHTENHHST KOH-
neH3aTop Cpao 32 BUCOKATA YECTOTA MNPEACTABARBA KBCO CheXH-
Henue). KakBa e MHIYKTHBHOCTTA Ha CBEAWHHTEJ]HHS IPOBOILHHK
a@—p, aKO aBTOTEHEpPaTOP’BT IPOM3BeXJa BbAHa A=1 x? [la ce
onpenend H KoeQHIMEHTHT Ha o6paTHaTa BpB3Ka K.

.

Puc. 48

Pewenne. Or €KBMBAa/JEHTHAaTa cxeMa (puc 48,0) ce Buxaa
Ye KPBrOBHAT KaNaLUTET e

- , Cax.Cpx k4 2.3 _ '
Cxp—Cap+Cx+CpK——5+2+3—6,2 fl¢.

Ceraacio dopmyna 34

fmt = 300%09% . 300000000 x4 =300 sex. -
Croiinoctra Ha L ce onpenem c <1)opmyna 1, KaTo cpmarTa ce
MOBJUTHE B KBAXPaT : .

B
- J*=300000000° = - 5000000000067 L *

OTrJIeTO
L 0,0000001 XK= 0,1 Mrxr,

Koeduuuenrsr Koo CBOAACHO pucC. 48,0 e

Cax' 2
Ko.a = Z?; = 3 = 0,66.

76
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2. YCHWJIBATEN

HasnauesneTo Ha BHCOKOYECTOTHH YCH/BAaTeX B NpeJaBaTess
‘¢ Ja NMpOM3BeJe B aHOMHHS CH TpPEnTHIL kp'br LC (puc. 49) BHCO-
KOYeCTOTHA €AeKTPHYECKA MONL- - —
HOCT ~

. _
P =3 R (18)

B ropuata ¢opmyna I, e
AMIUIMTY1aTa Ha KPBroBUS TOK, 1
‘2 R ¢ aKTHBHOTO CBNPOTHBAE- U, s
| HMe Ha Kpbra.
- Cwpbmara MOIHOCT MoXe Aa
ce ompenead M c ¢dopmynara

P =tL.U._, (180

‘ll'3
L

[ S———

. B kosito U, _ e aMnIKTyAaTa Ha Puc. 49

NpOMEHJAHBOTO aHOAHO uanpe
JXKEHHE, a [al — aMIVINTYJJaTa Ha OCHOBHAaTa XapMOHHYHA CBCTABHA Ha

aHOJNHHS TOK, KOATO HUPMAaJHO MPOTHYAa BBB BHJ, Ha NEPHOAUYHH
umnyacu (puc. 50). Bb3MOXKHO e ycuaBaTesauTe B INpelaBaTeNHTe,

na pa6oTAT NMPH PeXKHM, NpH KoiTo BpemeTpaeHero 20 Ha aHOAHO-

- TOKOBHTE HMOYJCH € PaBHO Ha M3ay3WTe, KAaKTO € OKA3aHO B Ha
puc. 50. TakbB pexxuMm cé monydyasa npH yckaBaHe Kiaac B, npu
KOHTO M3XOXHaTa pa6OTHa TOYKa A Ce HaMHpa B HAyajoTO Ha
XapaKTepHCTHKaTa Ha aHomuus Tok (puc. 51). OT cbimara pucyska .
ce BHKMA, 4e 33 XA Ce NMOJYYH MaKCHMAaJeH aHOLHOTOKOB HMITYJC,
€ HeoGXOJMMO 32 MaKCHMalHATa CTOMHOCT Ha TOJIOXKHTENHHS MOJy-

77
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nepuoj Ha NPOMEHJHBOTO PELIETHYHO HANpEKEHHE Aa Ce JOCTHIHE
TOK'BT Ha Hacuwawe i, . Heo6xoxumoTo BB36yauTeNHO Hampe-

XKEHHE Up~ NnpH yCHJIBaHe KJa4aC B 3a_noJsiyuyaBaH¢ Ha TOKOBH HM-.

MyJACH € BbPXOBA CTOAHOCT Iz, . WPH ONpeleiena CTPLMHHHA S H

nponuitaeMocT [ Ha reHepaTOpHaTa JaMmna 3a TPHOIEH YyCHABATEN
ce onpeznenss ¢ dopmynara

Y/ -
Uy =22+ DU,_. (79)

. . ‘ zaﬂﬂi‘!ﬂ
]
I

/ :
i

A~ !

=] ;i

¢ )

Puc. 51

3a mnenTomen ‘M TeTPOZEH ycuaBaTen cwluara ¢opmyaa ce
onpocTsea: o :

layake : ’
U, =22, (80)

Amnautynara /,, Ha OCHOBHATa XapMOHHYHA H8 aHOIHHS TOK
3a ycHaBaHeTO kJac B ce paBHsiBa TOYUHO Ha MOJOBHHATA OT MAaKCH-
MaJHaTa CTOAHOCT Ha aHONHOTOKOBHS HMMYJC:

Loy="2axe " (81)

AHOZHOTO NpOMEHNMBO HANpeXKeHHe HMa aMmatyxa. U,_, KosTo
e OT NOopsAldbKa HA MOCTOAHHOTO Hanpexesnue [/, Ha aHOLHHA TOKO-
M3TOWHUK. MOMEHTHOTO aHOLHO HalpeXkeHHe Ce PaBHsABA Ha aare-
6puunua c6op ot U,_sinwt u Us:

78

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5



| |
ST SR S

Sanitized Copy Approved for Release 2010/04/13 : CIA RDP80T00246A042500220001-5

camm b e -tk e

[opnata 3aBHCHMOCT € M3pa3eHa M Ha puc. 52, Ha cpmara e
JaJieHa ¥ CHHYCOHJaTa Ha NPQMEHNHBOTO PEHIETHYHO HalpeXeHHe
U,, YAATO MAKCMMaJHA CTOHHOCT € MO-MaJKa OT MMHHMAJHATA Ha.
aHOOHOTO HamnpexeHue. AKO' . \

Bo gy =(1,552) Uy YOI -4 1) 5

BaTeAsT pPaGOTH B KPUTH® | Bwoduo npowennubo
. 4eH pexuM W TOraea TO# OT- /‘,"}"""””"'

JiaBa Hall-ro/isMa NpOMEHJIH- +lg, \ ~

BOTOKOBa MOILHOCT B -aHOZA- ' r

HUf KpBI— TOBa € 3a TpH- ., 1

oJieH yCHiBaTes. 3a TeTpoXI-

HHSL M NEHTOIeH YCHJBaTeN . WS f i
Upyoxe TPAOBA Ha GBAE TIO- S S i l\
manko ot E,, (NOCTOAHHOTO S \ ”Mpe &

HanpeXeHHe Ha BTOpaTa pe- - L5 "‘”””
1meTKa). .
[Tpu: npenanpersar pe-

MHUM HANpPeXKERHeTo Up, . .-
CTaBa MO-TOJNSIMO OT Ua,,,,

BCJEJICTBHE HA KOETO NMPOTHYA CHAEH pelueTbueH TOK, a HMnyJ!C'b'l‘
Ha auozmua TOK e C BAAHOGHATHHA HA BBPXa (pnc 53). Ilpn nena-

-t

Puc. 52 o - -

- Puc. 53
NPErHaT PeXHM U, € MHOIO [O-TOMAMO OT Up 0 s nopaan Koero
peleTHUHHAT TOK € He3HauHTe/eH.

7

s
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Kone6atennata mommuocT, mpousBeseHa B SHONHMA TpeNTALL
KpPbr, Cé OTAABA HA aHTeHaTa Ha npexpaBatens. Ha puc. 54 cBpbs-
Kara MeXIy Kpbra M dHTEHaTa € WHAYKTHBHA. KpBrosusitr TOK

, . Iyp MHOYKTHpA B aHTeHaTa eJex-
;. ~ TPOABMXewWATa chia
a : .
l;/py E~=Q)M[”p=2ﬂfM1,;’, (83) ]

Legy, ' KOATO npokapBa B HaCTpOeHard

Aol aHTEHHA BePHra aHTeHeH TOK

E

7 . IAERcap+RH+RA' . (84)
Puc. 54 - B nocnehnara dopmyna R,

. € 8KTHBHOTO CBNPOTHBACHHE Ha
6o6unata 3a cepb3ka L.,, Ry— cbIIOTO CHAPOTHBACHME Na
BapHOMETBbpa 3a HacTpofka L, a R, — aKTHBHOTO C’bIIPOTHBJICHHE
Ha aHTeHaTa. : s

- AHTeHHUAT TOK OT CBOS CTpaHa BB3leHcTBYyBR OGDATHO BBPXY
TPenTAllkA KPBT M MHAYKTHPA B HEro NPOTHBOGJNEKTPAABHIKelia
cuna. BausiHMETO Ha TasH NPOTHBOEJEKTPONBHIKENIA e PABHOCTOHHA
Ha BHECEHOTO AKTHBHO CBHIPOTHBJICHHE '

©? M2

A'R_Rcap +Ry+R4" (85) -

C yBeauwaBaHe Ha BHECEHOTO ChNpoTHBAeHHE A R pacte H Koe-
QUUMEHTHT HA NMQNEIHO NEACTAME CHIVIACHO SABHCHMOCTTA .

AR ¢ . :
"=F¥R+Rm .. @9
Koedunuenrnr Ha noaéssuo peiicreue Ha auTeHHaTa Bepura e
= Ra
4= Rerp ¥ Ry ¥ Ry  (86a)

- lon BansHue Ha BHeCceHOTO cbNpoTHBAeHHE A R KDPBIOBHAT
TOK CBIIaCHO ypaBHeHue 26 ce hamanssa. [Tox BAMAHME HA CBHILOTO
CHIPOTHBACHHE Ce HaMaliiBa ¥ DeSOHAHCHHAT MMneiané Z, (exsu-
BA/ICHTHOTO CBNPOTHBACHHE R.y) HA AHOAHHA TPENTALI KPBI: Cb-
rnacHo ¢opmyxaarta L :

Rew=weTaRC" | (87)

3a na npoussese ycuapatensaT, (reHepaTOPBT C HE3aBHCHMO

. B'b36YXKJaHe) MaKCHMalHa KoJe6aTe/Ha “MOIIHOCT, HeOGXOAHMO e

32 HAMa/ICHOTO PESOHGHCHO C'HNPOTHBICHHe OoT dopmyira 87 Tolt na
PaGoOTH B KPHTHYEH DEXHM. o o .

80
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’ R Voo S lapaum - L, :

113. Hanpexennero Ha aHOMHMA TOKOMSTOWRHK Ba Bncpxé-
9eCTOTHHS YCHJBATEN Ha ENHMH panmonpenasaren e E,=200 &
O6mOTO AKTHBHO CHIPOTHBAEHHE (COGCTBEHO Ryp W BHECEHO AR)
Ha Kpbra e R gy =30 oxa. Paanomo6uTtensT H3MepBa € TEPMO-
efleKTPHYCCKH MHIMSMNEPMED  KPBIOB. TOK C e(eKTHBHA CTOMHOCT
I, =200 Ma, a C MACHHTHOE/IEKTPHYECKH MUIHaMMepmep 3& T0-
CTOfIHEH TOK — MPaBOTOKOBA CbCTaBHA Hd aHOJHHA TOK lL,_=10-ua.
Jla Ce ‘onpgRenn, KakBa [iPaBOTOKOBA ‘MOUIHOCT. H3pa3xonsa TOKO-
Y3TOYHHKBT H 'KaKBa ‘POMEHIHBOTOKOBA MOLLLHOCT -ce moJyuaBa B
-Kpbra Ha yCwJBaTess. Kakbe e KoedruueHTHT Ha nonesno - Aeh-
CcTBHe Ha AHOABATA 'BEPUTa HA CHIMA? - T

. Pewenne. Cbraacao ¢opmyia 65 VIpaBOTOKOBAaTa MOUIHOCT €
'  Po=li. E;=001:200 =2 om.
. ’ S RN . l’.‘ , , '
I'lpouennmlaoroxoaa"m MOIIHOCT B KpBia CBIVACHO ‘ypaBHe-
une 78 e T Co .
. B . ‘l», , W .\ O I Y 5 ) i
P_=gls Rosy= 1o,y Rosa=0,22:30=1,2 m.
KoedpunuenTbT Ha NONESHO ZeficTBHE - CBIAACHO dopmyaa 66 e
‘ P_ 12 I

=p==5 =06=60%:

P 2.
S 114 k;ﬁrm Ha ychaBaTenst OT .sanéqa 113-: nNa nﬂnyxmndcr
L=40 xpxr=000004 xx u xanauurer C= 100 ng. Koaxo ro-

AfAMa € aMnanTyaaTa l, Ha OCHOBHaTa XdpMOHHYHA CbCTaBHA HR .
anouzun TOK M aMIMMTYyAaTa Ha aHORHOTO MNPOMEHAHBO Hanpeue- '
“mme Ug ¥ e ] e
7 Pem enue. Monexe TPenTAEMAT KPyr B aHOXHATa Bepura Ha
ycuaparess Ha puc. 439- npencTasanBa llapadenes TpenTsil "KPW,
KPBrOBHAT MY. TOK Irp chraacHo dopuye 22 é Q i no-roafty
oT sbHuEna (asoxuua) rox Ii,. qundad;ehud'ékﬂdathard 1., Ba

TO3H TOK .

(Kaqqcr'seumir $aKTop. CHINACHO dopuyna.6 - o

o QoL 2wt S
‘6 3anauM no PANNOTEXWAKA: o . o : ‘ . . 81
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YecroraTa Ha BB36yxAa1I0TO HanpekeHHe, HA KOATO e ch'rpben ‘
KPBI'BT, € ' _ ‘ .
fam—d o 1 -
2= LT 6,28 v0,00004 . 0,0000000001
=2500000 xy=25 mexy
Q?= nfL ;6,28.2500000.0,09004221.

Rooy . 30

C repmoenexrphueckus MHIHaMnepMEp e H3uepeHa edhexTHB-
HAT4 CTOHHOCT Ha KPBIOBH TOK; AMIJIMTYAATa 'Ha TO3M TOK
CACIOBATEAHO € ' : P

S ,1,‘,,-_—1,,,,@.1,41/-_—-.'200.‘1,41=282ua'v='0,282a.' ’ »

-

Awnaurynara I, Ha OCHOBHATA XapMoHMMuHA Ha aHOZHKS TOK e

Ip~ 282 -
. Ialz-op—z‘ﬁ‘z 13’4 Ma, .

1

. AMniHTynaTa Ha aHOAHOTO npoueunnsp Hampe)keHHe ce pap-
HABA Ha MPOH3BEXCHHETO OT KPBIOBHA TOK M MHAYKTHBHOTO Cb-
NPOTHBJEHHE Ha Kpbra: - -

Us_=liy 2rfL=0,282.6,28.2500000.0,00004 =177 6.

Ako ce HaupaBM npoBepxa Ha nonygeHata B sazayata 113 npo-.
MEHIMBOTOKOBa MomyocT P_=1,2 gm ¢ dopuyaa 78, ce mhxaa,
we M ‘Zsere Qopwmyiu 78 m 78a pamar Bce CIMH H CbIN pe-
Syarar: . ‘ ' ' s

; C12=54,U,_=05.00134.177.

115, Ycunparenst or samawn 113 K 114 ce u3kn04Ba M NO -
FKCNEPHMERTA/ICH MbT Ce M3MEPBS, ue ' COGCTBEHOTO AKTHBHO Cb-
\BPOTUBICHH® M3 KDPBra e R,,=6 omua. Ipn xakn»B koedunuent
ua NONe3HO AeACTBHE ¢ PaGOTHA KPBLIBT Ha ycsaBsareas ? B

Pewenue. [Monexe o6moro 2KTHBHO CbupoTHBAEHUe (CO6-
CTBEHOTO ¥ BHeCeHOTO) e 300Ma, cneXBa, 4€ CaMO BHECEHOTO
CBIIPOTHBACHHE A R=30—6=24 oxa. Wsuncaenara NpOMeHARBO-
ToKOBa MomHocT P _=12s8m ce . pasnpesienss NPOROPLHOHANHO .,

Mexny Ry,=6 oma u AR=240ma (CBIAACHO (opMyaaTa
' P_=7 1 Rosw=1 Iy? (Res +AR)=0,24 4-0,96.

’ : 1
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CrenoBarenno B 8aryGHOTO CEHUPOTHBACHME Ha Kpbra ce H3-
pasxoaea BBB BHI Ha TONAWHA MomuoctTa 0,24 m, a B anTen-
HaTa Bepura cé npexasa 0,96 sama. :

Koe(puuuenr'br Ha none3xo atficTeue Ha SHONHHA KPBI' Ch-
'rnacio ¢opmyna 86 e ' :
___AR 24 '

”"‘_—QR+R;¢ =55 =08=80%.

116. Kaksa emexTponBh¥ema ChJa WHAYKTHPA B aHTeHHATa
BEpHra KPBrOBHAIT TOK [, H KOJKO Tro0.29MO 'e. O6GIIOTO aKTHBHO
CbNPOTHB/EHNE HAa aHTEHHATa BEPHra, aKO KOe(DULHEHTBT HA B3au-
MOHHIYKTHBHOCTTA Mexny GoGmnaTa 3a cBpb3ka L., M KpBro-
BaTa 606nHa € M=2 uKxn? oy ’ ‘

Pemenne. Cobraacio popmyaa 83 WHIYKTHpanaTa e. Ii. c. ce
PaBESiBA HAa NPOH3BELEHHETO OT /yp W TaKa HAPEUEHOTO CBMP O-
THBJAEHHME Ha CBPDB3KAaTAa, CTOAHOCTTA HA KOETO B JafeHHs
cnyvaht e :

 Xgp=0M=2xnf M= 6,28. 2 500 000 .0,000002=31,4 oxa.
ChnenoBaTenso
E_=lp.X04r=0,2.31,4=6,28 ¢ (edpexTnBHa croitHocT).

Oﬁmoro aKTHBHO. CBOPOTHBICHHE B aHTeHHaTa Bepm'i' c.
Reep+Rer+ R4 Herorara crofinoct we ce onpenenu ¢ bopmyna
-85, B x0nTO 32 AR mie BseMem cTofiHOCT 24 0xg, a 32 @ M == cTOfk-
HOCTTA 31,4 oxa: ) “ ' T

. ; ~ 31.42
Ru+Ru+R=GF = 5 -u oma.

117. Kakbs TOK NpoTHYa npes OCHOBaHHETO HA aHTeHaTa (KO-
raTo CbliaTa e 383eMEHa) H KOAKO rOAfAMA € H3A'BYEeNaTa MOIMIHOCT
Puss B kOeDHUHEHTBT Ha TNONE3IHO AeACTBHE Ha AHTEHHATAa BepHra,
aKO0 MSIBUBAaTENHOTO CBHHPOTHBJAEHME HAa aHTeHaTa R,=10 oxa.

Pemenne. Coraacio dopmyna 84

E. _ 628 e
Iy = Reor TRt R; =4I =0,15a=150 ua.

AHTEHaTa H3/1HY8a MOIHHOCT Pose=1%R,4=0,152.10=0,225 om =
=225 mam. : '

KoepuuvenrsT Ha nonesso aeficTBHe Ha aHTEHHaTa BEpHra -
TBrAACHO ypaBHerHe 86a e ' L

Ra 1

.
1= Repe +RrrRA a1 024=24%.
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¢

.. [locaenHusT pe3yarar IOKasBa, 9e OT HOAaNeHATa B aHTeH-
HaTa BepHra .POMEHJAMBOTOKOBA - MOIIHOCT 0,96 8m ce u3nbuBar
camo 0,96..0,24=0,23 sm. Ta3u MOIIHOCT B CPaBHEHHE ¢ M3Pa3XOIL-
BaHaTa QT .@HOXHATA OaTepuUsl NPaBOTOKOBA MOU.IHOCT P_=2 am
CBCTaBAABA

023—0115 4acT HJH 115%

- 118. YCunBarenﬁr oT 3ajaya 113 e pa6Gotun, B K.nacB He
G xo;acrpyupan C MEHTOJ, MMAlL CTPBMHHHA S_4—— Konkoro-

.rmua e BHPXOBATa CTOAHOCT Ha aHOAHOTOKOBHTE umny.ncu tamm, H
A auunu’ryna'ra Up~ Ha Bb36YKIAWOTO HANPEIKEHHE ?, '
'Pe'menue. CoraacHo ¢opmyaa 8], MaKCHManHaTa c'roﬁﬂocr'
Lo, 0c: B2 2HAONHOTOKOBHTE MMMY/ICH € ABA [bTH-NO-FOMMMA OT
' AMIIATYZAaTa HA OCHOBHATa XapMOHUYHA CbHCTaBHZ HA AHOLBHA
TOK; B 3ajaya 114 ce YCTaHOBH, ue l43=13,3 Ma. Cne.aosare.nuo

. Aapone=210y=2.13,3=26,6 ua.

~ Chbraacio dopmyaa 80 He06X0AUMOTO B'i>36y:xuamo nanpe)xe-
HHe MMA aMOAMTYAR ;
\U,~=__"”§" —owr=6858 -
. 119. Konxo ronsmo TpabBa na Gbae BB3GYNIIUIOTO . HAMpeE-
' JeHwe, 8KO 33 YCHJABaTeAHa JaMna ce ynotpe6u TpHOA C .JIpo-
HuLgeMocT, MupBo, D, =0,1=109/, u, BTOopo, D,=0,03=39,.
Pewenune. Cobraacio dopmyaa 79 sa TpuoldeH ycuasaten
BB36YKAAUIOTO HanpexeHue TPsAOBa Na ce yseanun owe ¢ DU, _.
Or 3azaya 114 e u3BECTHO, ue Ua —177 8. Cnenoaa'renuo sa
DI—O 1 '
l .
- U, _=—2axe “‘"‘"‘ DU, ‘-665+01 177=24,35s, .

i~

a 3a TpHONA C no-manKa-ra nponunaemoct D= 003 e ueodxo- ’
AMMO TIO-Ma/AKO Bssﬁymnamo HampeXeHHe

U, —-665+003 177=6,65+45,31=11,96 a.

[Monydenute pesyaratu noKassar, ue 3a Ia ce MNOHHXH Bb3-
Gyxaauioro Hanpexenue U _, 32 yCHABAaTENHH JaMMH -rpnGBa ma -
ce MpeAAOYHTAT JaMid C MO-MaJKa MPOHHUIAEMOCT.

.120. Koako' ronsMo e MMHMMAJIHOTO aHOLHO' HanpexeHHe
a,,“n W MaKCHMATHOTO DELIETHYHO Up,accr AKQ YCHABATEASIT € H3-
N'bJHEeH ¢ nocouefmn 8 npeadara sa,zlaqa TPHOX D=0,1. B xa-
K’bB pexum pa60'm Jamnarta ? A

\
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) Pemenne. Ha puc. 52 ce Buxaa,s ye MHHHMAJHOTO AHOAHO
HanpexeHWe, KOETO Ce AOAYYaBa 3a OTPHUATENHUS MHHUMYM HA
POMEHAMBOTO . aHONHO HanpeXkeHWe, € DPaBHO Ha pasiauKaTa OF

Eam U ¢ : . ' ) '

u,,mm=E;,—U%=200—177=23 8.

MaKCHMaNHOTO peleThYHO HAMpeMeHnue 4, . . C€ PaBHSBA HA
c60pa Ha peIET'bYHOTO NpenHanpeX eHue E, (B3eT0 ¢ OTfBuaTe-
neH snak) M amnautynata U, =2435 6. [lpn ycunsane kaac B
paGoTHaTa TOYKA C€ HaMHpa B HayaJnoTO Ha XaPaKTepPHCTHKATA H3
aHOLHWS TOK; TYK aHOAHMAT TOK oueHano e 0. Cvraacso ypas-
_HeHne 58 aHOIHUAT TOK 33BHCH KaKTO OT peleTbYHOTO Hanpe-
JEHHE €, TaKa M OT aHOAHOTO. HanpeleHue €4 CobraacHo cb-
[IOTO YpaBHeHHe, 3a la Ce aHYIHpa TOKbT i,, HeOGXOAMMO € .
¢dopmynara B NOAKOpPEHHATa BEJHUHHA e,,-{-,De,, Jla CTaHe HyJa

. ep +Dea=0,
" OTTeTO OTPHUATENTHOTO HANpeXeHue, 3a. KOETO TOKBT I, CTaBa
Hyaa, e , A
e,=—De,.

B xoukpersa cayua#t (ycuasame xaac B) ‘manpexenuero e, €

u npensanpexenne E,, a e, ce paBHABA HA GaTepuAHOTO Hampe-
wenne' Eg : veoo T SERTERR fonen

CneznoBaTenHO . - S

E,=—DE,=—0,1.200=—20 6¢; -

Uy e=EptUp =—20+2435=+435 8. . .

[Tonexe MHAHMAMHOTO, AHOAHO HANPEeXKECHHH u,,,:;‘ =+23 6
noBede OT 5 NbTH MO-TOAAMO OT &,,,..=1+435,6, CIeABa,. 4
yeunparenst paGoTH B HEHANPETHAT PeXHM. R RV ER

121. Ila ce onpexead HMMNENSHCHT Z, Ha AHONHHSA TPENTSAIL
kpbr (L=40 mxxn, C=100 ng) na ycuasatens Or 3aiaud 113,
114 u 115, n’>pBO, NpH HAAMYHOCT HA HACTPOEHA AHTEHA, CRBD- .
3aHa C Kpbra Ha YCHIBATe]s, W, BT 0 PO, KOraTo yCHABATEAT pa-
GoTH HanpasHO (He OTAaBa MOIHOCT .B aHTEHATa), CMped KOraro
aHTeHaTa.e OTKaueHa.

122. [la ce onpexend, KakBa MOIIHOCT C€ H3pasxolBa 3a 3a- -
TOMAAHE Ha aHO4Aa HAa YCHABaTeJHaTa Jamna B 3aiaua 113. a
123. Momuo yCHABATENHO CTBNAJO OTAaBa B 2HTEHHAaTa Be-

~ pura MomuocT P_=408m npu KOE(QHUWEHT HA NMONE3HO neficrene

Ha kpwra 7=08. Konxo roasmo e COGCTBEHOTO AKTHMBHO (3aryG6Ho)

PR

{
A
h
A
€

ks”s
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. CBNDOTHBJIEHHE Ha KPBra  BHeceHoTo AR B Hero, axo KpBro-
' BHAT TOK HMa edekTHBHA cToitnocT 1,,,,E¢=l,5 a?

124. Kak ce uaMens kpnrosusT Tox B npeAlIecTBYBaLINTE 3a-
Jla4H, aKO aHTeHATa Ce Pa3CTpou ?

Ynbreane. [Ipu pasctpoitisane ua anTenata BHECEHOTO CBb-
MpOTHBIEHHE B KPbBra CTaBa MO-MaAKO,

125. Kak me ce uavens npasoroxosata M mpoMeHAHBOTOKO-
BaTa MOUIHOCT B MNpERIIECTBYBAUIUTE SaNayd, aKO Ce YBeAHUH
(s oTpunaTenHa NOCOKA) pELIETBLYHOTO npexunanpexenue p '

Puc, 53

126. a) Kakso peurernuH0 0TTEwHO CHOPOTHBACHNE R, (puc. 55,4)
€ Heo6xoauMo B 3afmaya 120, ako npaBOTOKOBATA ChCTaBHAa Ha
pelleTbuHHA TOK € [ =1 mMa? 6) AxO PpeleTHYHOTO npenHa-
npexenue E,=—20 g ce noayuasa c rpynata R,C, (puc. §5,6),
KoaKo roasiMo TpaGBa Aa 6bAe KaTOLHOTO ChAPOTMBACHWE R, npu
=10 Ma? ) )

Ynbreane. Jla ce u3xozu or ¢opmynata E,=1,.R,, 3a-
MOTO DEIIeTHYHOTO MPEXHANpPEKEHHe NPEACTABAABA MajeHHE Ha
HanpexeHue B R, .

‘

3. CTABWIH3HWPAHE HA YECTOTATA
,‘-Iecrora'ra Ha paauonpenaBaTens He OCTaBa aGCOJIIOTHO no-

CTOSIHHA BB ‘BPEMETO, @ NMOPAaAH PEAHLA NPUIHHM CE H3MEHS  H3-
MCHEHHETO H Af ce HapuYa a6CONIOTHA HECTAaGHAHOCT

A
Ha 4YeCTOTaTa, a OTHOIIGHHETO —[ —OTHOCHTENHA HECTa-
*

f
GHNHOCT Ha YecToTaTa.
Ha#i vectata npuunna 3a usmenenwe ma wecToTaTa e npoMsiHaTa
#a kananurteta C M Ha HIYKTHBHOCTTA L Ha TpenTsmus KPBr Ha
ABTOreHEPaTOpa INOPajil MSMEHEHHE HA TEMNePaTypaTa; aKko npH

- .
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nyckahHe B XefiCTBHE Ha PaXHONDENaBATENA KaNalHTETHT Ha Kpbra .
e C,, CJell M3BECTHO BpeMe -TOA (KANALMTETHT) MOXE A4 Ce W3-
Menu ¥ na crade C=C,+ AC; HHAYKTHBHOCTTa MOXE 23 ce us-
. MeHH OT cToAHOCT L, no crofiwocrta L=L,+AL. '
AGCONOTHOTO uaueﬂeuue AC Ha xanagurera- ce onpe.ue.na ©

dmpuy.'lara
A C_ &, A t.C

m,ne-ro %, @ TeMAePaTYPHHAT KOe(QHIHEHT . Ha xananu‘rera, a At-r-
HIMEHEHHETO HAa TeMOepaTypara.
AGconoTHOTO H3meHenHe A L ua nunymnocﬂa ce onmea

< ananomv-ml (popuyn
AL=ay. At L .

[CTX -reunepa'rypmmr Koe(HIHenT Ha uunyx’mnuoc'na)

Teuneparypuua-r xogd)nmlen'r Hd wecToTaTa’ ce Onpeneml c
~ ¢opmyaara

-

&= 18 (¢c +ap).

Sana!u

. 127. Hocemasra vecTorTa Ra noGuTenci paxwompenasaten e
10=3750 xvy, Cnen nyckaHe B AeACTBHE HA paamonpenasarens B
nbpeyTe 20 MURYTH UECTOTATA Ce H3mens ¢ Af=180 xg. Kaxsg
€ OTHOCHTeNHATA HECTAaGHIHOCT BY 9YeCTOTETA Ha Apenasareas ? -

Pemenne Oruocureauars wecrabuanocr ma _Mpeaamarens e
. L Af 180 *
B | fo 3750000—000005=0005% _ '
128. C xoaxo Xepna ce W3WeHN YeCTOTATa Ha EAWH pazuonpe-
RaBsates, paboTell Ha PBLAHR A=42 4, 8KO ornocnrenna'ra HecTa-

Gunnoct Tf_ooooon_ooowo?

Pemenne. A6conoTHoTO u3MeHeHMe Ha qecro’ra'l‘a Af ce
onpexeas op dopmynara

of
7——0 00001

300 000 000

OTrAeTo
Af=0,00001. f = 000001 =000001 5 =4~ T71 xg.

129. Pa.monpezxasaren pa60'm Ha uecroTa f= 14000 xxy.
Bcaencreue nssemeHue TemmepaTyparts Ha Bb3AyXa M CMafaHETO
Ha HANDEMEHHETO Ha aaxpauaamu-re TOKOKATOUHHIH uecrarara uy

87
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- \

nopacTsa ﬁa 14001 xkq:‘ KaxBa e aGcenmoTsata u o'ruocu_'renna'ra'
HeCTaOHIHOCT HA veCcTOTaTAa MY? T ‘ a

13). Yecrorata f= 14000 xxy or mnpenmecrsyBailaTa 3agada -
¢ noayyena. ¢ TPenTauWl Kpbr, HMaIl KanauuTeT C=20 -ng u un- .
nyktuBHOCT L = 6,4 Mk, TemnepaTypHuar KoeHUHEHT Ha Kanalu-
teta o, = 0,0001, a TemaepaTypHHAT - KOR(QULMEHT HA HHIAYKTHB-
#ocrra z,=0,000623. M3secTHO Bpeme cien nyckaHe B AeACTBHE
Ha MpejasaTens TemnepatrypaTa Ha OKOJHHA BB3AYX Ceé NOBHIUABA.
¢ 20°C. [la ce onpeneny HeMeHeHHeTO Ha Kananmrera AC H H3Me-
. HEHHETO Ha MHAyKTUBHOCTTA AL, . 3 .
Pemenne. Or popmyrara AC=a,.Al.C HamMupaMe

*AC =0,0001 . 20..0,000000300020 = 0,00000000000004 ¢ = 0,04 ngpr
+ Ot Qopuynata AL ='a;.Af.L mamupase -

‘' AL=0,000625.20. 0,0000064 =0,00000008 xx =0,08 MxxK.
= 131, KpbroBuaT KanauureT Ha aBTOreHepaTOpa Ha npelaBaTe/f
e ChCTaBeH OT XBa Mapanenso cebp3anu. kanauurera Cpu-Cp C
e Na Cé U3MEHs He3HAUUTeJHO YeCTOTaTa NOX BJIMAHME HA TeM-
‘mepatrypata eNuHMAT KOoHZeH3aTop C; MMa IHeNeKTPHK, Hanpumep
»PaIHOSTEaTHT*, YHATO HMENEKTPHIHA NOCTOSHHA € C NOJNOKHTE/CH
Temnepatypen xoepHUUEHT &,y =+ 110.1076=0,000110, a Apyrusr - -
. KOHAGH3ATOP HMA LMENEKTPAK THKOHA, YMATO TemnepaTypeH, KO-
'QUIMEHT e OTPHUATE/eH, 8 HMEHHO apa=-—440,10-6=— 0,000440,
O6uguar kpbrop kanauuter e C=100 ng. Koako rosems TpaGea
xa 65aarT uactueaure. Kanauuretd C; u C, ¢ mea oGumsT Kana-
uu’rex;- C=100 ng na me ce w3Mewss NOA BJMAHHE Ha TeMnepary-
paTa . S e
' Pemenue, Yacruunure kanauuretn C, u C; TpabGBa na ce
ofHacAT noMexay cu oGpaTHO -NPONOPUUOHANHO HA TeMIépaTyp-
HHTe xoeduumenr: . : B

Cy: Cy=ayg ety =440.106:110.10-6=4:1. -
~ -C6opsT OT chumTe KagamuTeTH € : ~
o - G+ Cy=C=100.
KaTo ce pemiaT mocAejHWTE JABE ypaBHEHUs, Cé HaMupa, ue
- C,=80 ng u C3=20 ng. ‘ e
. 3a emm-rﬁanyc 'reuneparypﬂo»,iaauéuen;ie’kanimn":enr Cyce

v

ysennuasa ¢ AC,=a,;.C,;=0,000110.80=0,0088 ng; 3a crmoto
TeMnépaTypHO H3MEHeHUe BTODUAT KAnaUMTeT Ce HaMadsBa ¢ AC;=

\;8 8
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A

=— a.;.C,‘=—0,000440.20=—0,0088 ng. Buxxa ce, de yBeau-
9eHMeTO HAa eQUHUA KanallUTeT C¢ KOMMNEHCHPA HambAHO OT HaMa-
ZAeHHETO HAa APYrusl Kamauurer. : ‘ :

3a6eaeixxa [lps peluasane HA NOCACAHATA 3amata HE € B3CTO npeasua.
N3MEHEHHETO H3 TEOMETPHIHHTE PaSMEpH Ha KOHAEH3ATOPHTE TOJ BAMNHRE HA H3-
MeHEHHETO Ha TeMnepartypara. ’ ‘ ' v

4. YIIPABJIEHME HA BUCOKOUECTOTHWUTE TPENTEHHS HA
PALHOMPENABATENS W OHITPAUMSL HA BHCUINTE XAPMOHHYHH.

[lpu npexaBase Ha roBOP MM MY3HKA BHCOKOYECTOTHHMTE . TDEIl-
TeHus Ha NpeAaBaTeAs cé MOLYJHPAT C HHCKOYECTOTHO HaNpeXeHue .
8y =Uyqsin (2zFt), B pesyaTaT Ha KO0eTO Ce noaydasa MORYJH-
paH TOK ¢ opma, moxasaHa Ha DHC. 56. Buxna ce, ue aMmaMTy-

Puc. 56

ZaTa Ha BHCOKOWECTOTHHS TOK CE MIMEHS 110 'saoMa Ha HMCKOYe-
'CTOTRMA CHrHAn NpH CpenHa crofiHoct o~ amnautynata / Ha He-
MOAYAHpAaHWS TOK W NP Hall FO/AMO. u3venenune Al YpaBueHHeTo
Ha MOAY/IHPAHAS BHCOKOYECTOTeH TOK €  ~ ‘ ’

 haee=1]1 +4 sin (2nFt)];§n onft. (88)

: ‘Qr‘uomeuue'ro A{:_m-- B : (88a)-
' . . . o 1

" e Koe(HUHERTT Ha MOAynAHATa.
| 89

o ,
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Kotaro BHCOKO‘!&CTOTHHHT TOK - He e uony.nnpaa, Herosara °
cpenua MOIIHOCT CbraacHo GopMyaa 78 e P~——-1’R' Koraro To-

KbT € MONyXHpaH (UDH roBOPeHe, neexe WAM CBHpeHe npexn MHKpO-
- <ona), cpegHaTa My MOIHOCT cTaBa IO- ronsiva, a HMEHHHO:

.,,;——1’(1+ )R—(1+2) - >(8.9) 

, { $-F -
- nnmn
* vvvvvuv ¢
N , Pnc.SZ | | - if"-.

[Mocaexuoro ypanﬂenne NOKasBa, 4e MOLIHOCTTA Ha MOAYaJHpa-
HUE TOK e 142 7 [TH DO-TONAMA OT MOIIHOCTTA HA HeMOXY-

JIMpaHus (MOIMIHOCTTA NpH MbaYaHue). ,

Kato ce nanpasu maremariiven auwanus ma YpaBHenue '88 ce
YCTaHOBABA, Ye MOLYNUPIHUAT BUCOKOYECTATEH TOK ce CBCTOM OF
TPH ChCTaBHH, MOkasaHH HA puc. 57: 1) Tok ¢ Hocelqa qec'rora‘
i=1Tsin2xft, 2) -rox € ropua crpauuqua 4ecToTa

- l/+p=rg_1 Sm?"‘(f +F)

M 3) TOK C XoXHA CTpaHHuHA uecToTa
o p=TIsin2x(f—Fyt.

90 L '

N
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3a ma He ce MOJYYH M3KPHBSIBAHE Ha monyaupauMi BHCOKOUE-
CTOTEH TOK, € HeOGXOAMMO M3XOJHaTa pa6OTHA TOWKA HA JaMnaTa,
B KOSITO Ce M3BDBPIIBA MOAYJallHfiTa, Ka CE€ Hamupa B Cpejara Ha
npaBo/iMHefiHaTa 4YaCT Ha MOLYJaUHOHHaTa XapakKTepH-
cTuka. [Ipn pewerbusaTd MOAYJaUUA Ta3u XapaKTePHCTHKA NO- .

Ka3Ba rpaguyecku -

3aBHCHMOCTTa 'Ha OCHOBHaTa TOKOBA CbCTaBHA -

Ha aHOAHUA TOK [, OT HaupexeHWeTO HR pelneTKara e, (puc. 58,a),
a UpH aHOQHATA MOAYJaliMs CBINATA XapaKTePUCTHka H3passBa

-[a,[lfa]\
. 5 AT
| N
i 60,
A e -
! V(Y doymare N
; | rﬂ{ §§§
S| g
' MH :
T v

Puc. 58,a

3aBUCHMOCTTAa Ha Toka /,; OT aHOXHOTO Hampexenue €, (puc. 58.0).
[Npu wbpBuUA BMA MOLY/AAIluf PELIETHYHOTQ NpeaHanpexenue £, u
aMOAMTYZATA Ha MOAY/MDRINOTO: HHCKOYECTOTHO Hanpexeuue Uy
TpabBa Taka Aa ce mnoaGepar, ye paGoTHaTA TOUKa Ja He W3NH3A
BbH OT MPaBOJAHHEEHHA YYaCThbK Ha XapaKTepPHCTHKATa (ydacTbKa
a — Oy [pu aHozHaTa MOAYJNAHUSA CHLIOTO MSHUCKBaHE C€ OTHACS
3a NOCTOSHHOTO aHOAHO Hanpexesne E, u 3a Uys

[lpn cronpomedTHa MoAynauus (m=1) H3XOAHOTO pelICTHYHO
npefHanpexende ce onpenens ¢ opmyaara i~ '
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a nonycmu?'ra MaKCHMaJHa aMIMTYAa na uony:mpam.oro HUCKO-
YeCTOTHO HanpeKeHue
: Una= El’xam: EPO—EI’ Eﬂmm : (91)
I'Ipu YeCTOTHATA MOLYAAuMsl YECTOTATA HA BHCOKOUECTOTHUS |
cursan (puc. 58,6) ce H3MEHA NEPHONHYHO OKOJIO elHA CpeaHa (HO-
cemaTa) YeCTOTa fo NMPH YECTOTHO OTKJOHeRHe (AeBHALAs)

Af=fi~ fo—[o —Jfa

Io, fua]
ol
- ® !
o s
’ }
A /) EEL N {S :; L
. - - I
. t t
2 N ' xS
| P N
N /x : |§ :
' ) g :
L | L} S ‘
2 .f0 o 77 W&z/ﬂ

-4~
BB

jﬁ’

 Prc. 58,0
o Xapal('repﬂa BEJIH'-!HH& NpH qecroma'ra uonynamm e HHJIC-
KCbT Ha uony.nanuara M, onpenenen c q)opuyna'ra

m=4, , (92)

[Tpwu- pannoi‘enerpmbﬂoro npe xaBaHe Haﬁ xpa'rxmn' CHrHax —
TOYKaTa — HMa BDeMeTpaeHe T; YeCTOTaTa Ha -re.uerpacpﬂara

MaHHNyAanus € .
= L. 3

9
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" Iloxassa ce, ue paguoTenerpabuusT cursan.(puc. 59,8) ce CbCTOH
OT’ TPeNTEHHETO C OCHOBHA HECTOTA. f 1 olwe HAKONKO FOPHH CTPa-
gnunn 9ecTOTH . f + Fmapy J+ 3Fman [+ 5Fmeo ¥ To H, B AOAHYE
crpannyun uectoTd f— Fmup f— 3Fpiaspy f—5Fmaup... 3a.Heus-

~

'

- Puc. 58,8

KpHBEHOTO TenerpadHo npejasaHe € NOCTaTBHYHO Ja ce npexanaT

CaMO CbCTaBHHTE C 9eCTOTH: f, f+ Fmupy f— Fmupy Jot3Fmap B
) f—aFmgp (pHC. 59, 6). /

Al

- 9 \ - ‘ |
‘ $F4F S FeF o SWF
: Puc. 59.2 _ Pac. 596

BaKHO W3NCKBaHe MPH KOHCTPYHPAHETO HA PalHONpeZaBaTe/HTE
e MOCTUraHeTo Ha B’b3MONKHO MO-BHCOKA CTeNeH Ha ¢uaTpupase Ha
xapmoununute Tpenrenus. Tasu Cnoco6HOCT Ha TNpejaBaTens ce
uspassiBa ¢ KoeduuueHTa Ha GduatpauuaTa :

R | Ian . .
G="r="A 8 94
o g, 7‘1—1 Igp l )

. 1  Iin '

OTHOLIEHHETO f—{ [IOKasBa KOJKO MbTH TOKBHT C OCHOBHA 49e--
. 1 -
cTOTa B aHTeHaTa € TIO-CWIeH OT TOKa ChC ChlllaTa uecCtota B
aHOJHATA BEpWra Ha reHepaTopa C BBHIUHO Bb36yxAane (kpalh-

N . 1 .
HOTO CT'BNANO0); oruomeuneroi’i‘ I0Ka3Ba KOJAKO I'bTH XapMOHHY- |
n

gaTa CbCTaBHA B -aHONHMA TOK Ha KPaHHOTO CTBNANO € Mo-ronfAMa
OT CbIlATA XAPMOHHUYHA CHCT4BHA B AHTEHHHA TOK. '

Mpn npocTaTa’ CXeMa Ha CBPB3KA Ha aHTeHaTa C KpaiiHoTO
CTBNaN0 KOeHIUEHTHT HA HATpanMA MOXE A3 HMA 1Be PA3AUTIHA

S
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CToAHOCTH cioper ToBa, B Koft KAOH Ha KpP'bra € BKAIOYEHA aHTe-
Hara. Korato Ts e Biaiodena B u HAYKTHBHHA K10R (puc. 59,4),
koepunuenTbT O, HMa N0-roasmMa CTOAHOCT ¥ Cé onpexeAs ¢ top-

MynaTa B
' Pp=(n*—1)Q. | (95 a)

» iy fa, Ceh Iz
1 _ Tan ‘nh 4 |
“h ‘ : ol
. G ‘ 4 § .
I Y e .

¥
« Y

Pnc. ‘59,5

Axo anrtenata e BxMOYeHa B KanmauuTHBHHS "KJOH Ha Kp1ra
(puc. 592), T4 usAbuBa N0-TONIMA  €HEPrMA ‘HA XADMOHHUHHTE ye-
CTOTH; 3aTOBa KOe(DHUHEHTHT Ha QuaTpauns ce nommxkasa u ce
‘onpenxeas ¢ dopmynara S ' :

n—1 :

D= = Q _ (956)

2

. | P Pre. 59,3

B nocnennure xse dopmyau n © HOMepPDT Ha XapMOHHYHAT2
- CBCTaBHA ; HaNpHMep Sa BTOpaTa XapmoMHuma n=2, a sa.Tperara
XapMOHHUHE =3, , ) -

PN

94
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! b 3amayw

L 132, Jla ce onpemenu nbaAGowmHaTa Ha MOfly/nauusiTa m Ha
;uonlg:wpau_ug BHCOKOYECTOTEH CHIHaJ, MOKa3aH Ha pHC. 56,
§ emenue. Or Tasu pucynka cé Buxaa, 4e /=100 ua, a
M8pacTBaneTo Ha TOKa, A/ =75 wma. CiaenoBaTeqHo CLraacHo .
i$opuyaa 89 - T

N . m:—l-=

LD —075=750
133. BbB BHCOKOUECTOTHHA yCHABaTen oT sagava 113 ce us-
BDBPIIBA AMMJIHTYAHA MOLYNALNASA, KAaTO SMOAHTYAATA HA TOKA NO- .
CTHra MaKCHManHa CTOHHOCT /o0 =560 ma, a MHHVMMAJIHE [y, =0, '
Ha ce onpenenn cpesnata NPOMEHAHBOTOKOBA MOUIHOCT Ha ycua-
. (BaTeas. ‘ ;
' Pemenue. B sanava 113 e naxena edlextnBnata crofinoct
"|Ha KPBIroBHA TOK [yp.p =200 Ma; aMnauTynaTa HAa TOSH TOK e
. |14 mbTH no-roasma: /., =1,4.200=280 xa. [pn monynanus Tasu
aMMANTYAa nopacTsa Ha crofisocT 560 wma, cupew ¢ ome 280 xa.-
CnenoBarenno- naMeHeHueTo Ha Toka A/=280 xa. Crraacso dop-

m=T=s=1=100%. -
MomgocTTa npH Mbaanne Py = 1,2 sm, a ‘gpﬁ MOLYyJanus

e 12
Paod=(l +?) quu=( +7) 112=1a8 am.

. . . : )

: 134. ITpu no-Tuxo rosopene mpen MHKPO(DOHS aMIAHTYxaTa Ha
/KPBroOBHSI TOK OT NMPeAUIECTBYBallaTa 331a4a JOCTHrAa MaKCHMaAHA
cToAHOCT 400 =336 ma. Koako roasima € B Toau Caydafi Mom-
HOCTTa Ha CTBNAAOTO? ‘ T

Peuwrenue. MakCHMaZNHOTO H3MeHEHHe Ha TOKa e
.  Al=lyaue— =336 — 280+ 56 xa.
P ; Koeduuuenrsr na monynamusra B 1031 caydaft e

1 Al 56
| N T

‘2 MOMHOCTT2 Pyos B Kpbra € *© .

Puoo=Punar(14757)=12(1+%7)= 1224 om.

0,2=20 9/,,

95
\
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[MonyueHwsT pesyaTaT nOKa3sa, Ye npu ABAGOIHHA HA MOAY
Jnanuata m=20°, MOWIHOCTTA Ha ToKa ce € yae:mqnna camo
1,224 — 1,2=0,024 sm=24 msm.:

135 Kakbe TOK wwe ce. uauepu c -repmomunnamnepuepa B xp'br
aa cunsaténs oT 3anaun 133 u 1347
eweHune. [Ipy mbiauanue ce HsMepsa ecbex'ruanh'ra croﬁuoc
‘Ha Kpbrosust TOK Jip.ep =200 Ma. [Npx MOy auUHA U3MEPHTENHHA
ypen ILie NoKassa CPeJHAaTa CTOMHOCT Ha H3MEHSAIMs Cce No aM
nAMTy/a MOAYAUPAH TOK Iip.cp, YHATO Monmoc-r ce paBHfiBa H :
18 am. Or cpopmy.na'ra

. paccu?---lnpc(;2 R ' ?

mpy R=30 oua (c'bmacrxo JaHHHTE OT 3ajava 113) TOK’L’I’

——

1,‘,,,»,,=\jff°—"=\/1—.'§-=o,245. a=245 wa. - .

AKO ce CpPaBHH' TasH CTOHHOCT CBC croﬁﬂoc*n‘a Ha TOKa npz
‘MbIYaHue I,,,, ,¢—200 Ma, ycraHoBsBa Ce, He HapaCTBaHeTO HA~

‘TOKa € TOYHO \fl +—— neTh. Y HamcTHHa'
Lipcp 245
Pc; 200 ]'225 J1+-—- \/15

Mpu BTOpHA CAyuad xoeqmunem'b'r m= 02 Hapac'rnane'ro n+
-CPEeIHHS TOK Iue 6nae

dkp.cp m \j
lxp.¢""\/l+2 = l+ =1,01 wbTH,

T, €& uunuaunepmep'b'r me MoKa3sa l% ynenmeune Ha ‘roxa, L
HMEHHO \

lxpcp—l 01 200=202 Ma.

. 3a6enexxa. Bsanaua 134 e naneHo, 4ue B OTHeNHH MOMEHTH TOKBT |
“KPBra NOCTHTA MAKCHMARHA croftsocT 336 Ma; HA TO3H uaxcunmea TOK CBHOX-

e !

6
BETCTBYBa €QeKTHBEH TOK 1A= 240 Ma, uunnauuepuepu o6aqe HAMA XA

. K838a Ta3H CTORHOCT, 3aiOTO TA e HAAMOE CAMO B OTHEAHH MOMGHTH; npes
ronsiNaTa 4yact OT BPEMETO TOKDBT HMa QO-MaAxH cTORHOCTH, AOPH H TaKusa, N
Mankn or 200 xa, 3au‘101‘0 uuuulannan lurullu‘yna Ha uouyaupauua TOK C'brua
- puc.-56 ¢ _

Inun = Ilcp —_ AI= 280 55 =224 Ma.

96 ' o
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Edexrnsrara. qypHHOCT Na TOKa ¢ aMnmTyna Iwuw,= 24 Ma e

g 1 234
I xan.ep = l_‘,':%* T4~ 156,8 ma.

lonyuenure pesyarara noxassat, ue ‘neficTMTeaso HIMEpeHadTa C Yypexa
€eKTHBHA CTOAROCT Jip.cp=—=202 Ma € cpenma CTOAHOCT uexny luaxc.ep = 2{!‘ Ma
" Ixan egp = 156,8 Ma. )

136. ToxbT Ha ycunBaTens or samasa 135 mma mocema yec-
ToTa f=2500000 Xz, 8 MOoxy:MpamuaT e c yectota F=>500 Xy,
Ha ce onpeaesar aMnaHTYZMTE M YECTOTHTE HA  HOBOCH3XALEHHTE
Np1 MORY/NaNUATA TOKOBH CBHCTaBHH, N'bPBO nps m=1 u BTopo
npu m=0,2,. _ . ; ‘

- Pemienne. Coraacno dopuynara

ho=TJIsn2x(f+F)E . (96)
" ABaTa CTPaHHYHH TOKAa HMAT a&mnn‘ryna npr m=1: "

ha="1=1280=140 xa,

i

a npil m=0,2 AMIVATYaTa UM € TIET I'bTH NO-MaJKa:
| Ky =T1=%2980-28 ya.

- Exuunstt ot noaocsénanenme TOKOBE HMa decToTa f+ F= .
=2500 000+ 500=2500500 xy (ropma CTPaHHYHA YecToTa), a-
ADYTHAT TOK HMa 4ecToTa - ’

. e : o \
 J—F=2500000—500=2499 500 x4 (ZoaHa cTpaHmuHa YecTorTa). *
137. B nanen pamuonpenaparen ce H3BBPIIBA PEMETHYHA
MOXNyJTauHsl B reHepaTOPHA JiaMna, KOATO HMa MOIY/IALMOHHATA
XapaKTepHCTHKA Ha pHC. 58,4. Kaxso pemrersuno mpexmanpesxeHue
Ppa6Ba Jna ‘uMa reneparopHara (ycunBatennaTa) samna npu Mmba-
YaHHE M KaKBa TPsiGBa Ja GbJe MaKCHMaNHaTa ammunTyaa Uy, ..
Ha MOLY/IHDAIIOTO HanpekeHHe ¢ e MOJXYJNHUDHHSIT TOK & HE e
. M3KpHBeH? Koako ronsiMa e aMIIMTyZaTa HA OCHOBHATA TOKOBA -
CBCTABHA [, NpU M'bJYAHHE, NDH MaKCHMAaJeH U MHHHMAJIEH PeXXHM
M KOJKO ronsiM € KOeQHIMEeHTBT Ha MORyJlauusTa? ' ,
Pemenne. Or Moxyaanuonusara XapaKTePHCTHKA Ce BHKXA,
9e Ha CpejiaTa Ha NPaBOMMHEAHHS ¥ Y9aCTBK CHOTBETCTBYBA Npex- . -
- ‘nanpexenue E,=—40 8; taKoBa we 6bae npexdanpeXesHeTo Ha
~Jlamnara npH JIMMCa Ha  MONYJHDAIN CHMrHAN, T. €. NPH MBIUAHHe.
CrofiHocTTa Ha, CHIIOTO MpeAHaNpexenue Moxe Ha Ghie onpene-

7 384a4H 110 PAAHOTEXHEKE ) ' : 97
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nesa u ¢ dopmyna 91, B ‘KoATO E, uarc € npenﬂanpex(eﬂne'ro,
KOeTO Ce MOoJIy4yaBa 32 MOJIOXKHTENHHSA MAKCHMYM Ha MOZLYJHPALIOTO
HanpexkeHHe, 8 Ep xux © NPEAHANPEKEHHETO 32 OTPUIATE/HHSH -Ma-
KCHMYM Ha CHIIOTO MOAYJHPAINO Hanpexenue Uy=U,.,. sinQ¢. Ha
puc. 58,a ﬂarlpezxenue'ro E, ware="—— 12 6, a E,, o 68 8. Cne-
nona'renﬂo

E Epmw‘ 7 (Ep xaxc+Ep mm)—

AmnauTynara Ha MONYJHDALIOTO Hanpexcelme chraacio  Gop-

mMyaa 92 e - | .
UM" -—7 p“ax‘—Epo "—12 (—40) 28 8
I'Ipu MbUAHHE aMIVMTYAaTa [;, Ha QHOAHMS TOK CIOPEN MO-'
- KynMalUHOHHATa XapaKTEPHUCTHKA Ha PUC. 5%,a e I, =150 ma;

Npyd MaKCUMAaJCH DeXHM aMIIHTYZHaTa Ia,mu.-250 Ma, a NMpH MKN-
HUMaJieH pexuM Ig, . =50 Ma.

KoebnmueuTsT Ha MOAynaauusta e

—12 68=__40 .

Iamaxc — a5 04 - 250 — 150
150

=0466 = 66 0/o

I Biupan

138. B .ycunBarenHaTa namma or sazasa 137 ce U3BBPLIBA
.aHOJHAa MOXYJ/MaNus MPH MORYJAUHOHHA XaPAKTEPACTHKA OT
puc. 58,6, [lpH wMbauasWe CPeXHOTO AQHOXHO HANpEeXEHHE €
‘ U,,cp—160 8 H Ha Hero CDHOTBETCTBYBAa CBIAACHO MOZAYJALMOH- .
HaTa xapakTepucTHKa ToK '/, =150 ma. Kaxsa Tps6ra na 6mbxe
aMnIMTyZaTa Ha MONYJHMPAllOTO HHCKOYECTOTHO HAlpeXeHHe, MO-
IaXeHO B dHOXHATA BepHra Ha YCH/ABATENHATA JaMMa, 3a Xa ce
. OCBINECTBH CBHHIHMAT KOE(DHMUMEHT HAa MOAyJNauusi KaKTO B Npex-
IecTByBalllaTa 3ajada, a uMenso m=0,66. :
PemeHHe Ot dpopmyna 69 crenpa, ue -

* Al=ml,=0,66.150=100 xa.
Cnenoaa'renﬂo MaKcHManHaTa CTOBHOCT Ha TOKa Iy, €
Iamm-la,—i-AI——150+100 =250 Ka,
a MUHHMAJIHATA CTOAHOCT Ha CHINMA TOK €
/

Gyan™

=], —AF=150—100=50 xa.

Maxcfuuanuara ammintyna lo,,,,, cuopex puc. 58,6 ce noctura,
KOraTO CDeNHOTO aHONHO Hanpexenue crave U, , =280 s, a

98
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] . , T :
MHHHManHara amnautyna I, —sa Hanpexenuero U, =40 s,
OueBuzHo €, 4We aMMIHTYZaTa Ha MOXY/MPAIIOTO HAlNpEXKeHHe e

Un;u ,‘éUac;*U N =f60——40=l20,3.

Guun
139, Jla ce onpenend MOIMHOCTTA HA BHCOKOYECTOTHOTO CTB-
. Hax0 OT NMPeXHHTe XBE 3aJa4H, aKO B KPbra ce Nojyyasa MPOMeEH-
JKBO HanpexeHde ¢ ammiautyxa U, =600 s ' -
Pemenue., Ceraacio ¢dopmyna 78,a MOII{HOCTTA MPH MbJ-
yaHue e - S ' '

Pusss=rg o, Us =5 0,15.600=45 sm. -

[Tpu Mo.nynaﬁun CbIIacHO ypaBHeHHe 90 -

Puor=(1+95) . 45=1,22. 45 =549 om.

140. Jla ce omnpexenu KoebHUMEHTHT Ha MOAYNAUMATA /m Ha.
CTBNANOTO C MONYJAalMOHHA XapaKTePUCTHKA Ha puc. 58,a, ako
npeHanpexeHHeTo HPH Mbayanue e E, =—30 6 a monymmpa-
IIOTO HanpexeHwe uMa amivmryna U,., =18 a.

141. Jla ce onpexenn cHUMAT KOedHUMEHT NpH aHOXHATA MO-
AyJNalHs NPH MOAYJNALMOHHA XaPaKTEPHCTHKAa Ha pHC.\ 58,6, ako
U,,=150 6, a amniuTyzaTa Ha MOAY/IMPAaUIOTO HanpexeHue
U.u=100 8. - ' '

142. 3amo He06X0AUMOTO MOXYJHPAIIO HECKOYECTOTHO - HANpe- -
Kenue B 3aava 137 e no-sucko (28 6), a B 3agaya 138 : cHIIOTO
' HanpeXXeHue € no-BUCOKO (120 8), Makap ue aHOAHMAT TOK Ce' H3-
© MeHs BCe B €HM H CBUIH rpaHunyd — Mexay 50 u 250 ma?

143. Pamuonpenasaten Ha YKB pa6otu Ha HOcema (cpenna)
yecToTa fep=30 Mexy. CHIUAT € 9ECTOTHO MOAY/HMPaH.C 'HHUCKO-
YeCTOTHO HaNpeKenue, KoeTo MMa wectoTa F =400 x4 [Ipu mo-

., AYJAlMATa YeCTOTala Ha NpPEeJaBaTeNs Ce M3MEHH MEXAY fuuy =
=29998000 x4 H fuaee=30002000 xy. KakBa e meBHamusTa H
- HHAEKCBHT Ha MOAY/NalHUsATa HAa' YeCTOTHO MOXYJNHMDPAHWSI CHrHaJ, Ha -
npexasarens ? : T l -
Pemenne. Crraacio popmyna 93 nesuanusra e

HHAeKCHT HAa MOyManMsTa MBK ce onpexensn ¢ dopuyna 94:

_Af_2000 - :
M=F=T0=5 |

994
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" . o v Y | -
144. KakBu uumekcH na wmonynamus Mi, Mg, Mg u My ce
. MOoJMy9aBaT NpH NpeAaBaTeNs OT NPeXUIECTBYBAINaTa 3ajaua, aKo.
BHCOKOYECTOTHHAT CHTHAN € MOAYJIHpaH C uecToTHTe F)j=100 Xy,
Fy=1000 xy, Fy3=2000 xy % F,= 4000 xy2?

145. PaamcTsT npesass pajHorpama c npexasaTea NpH PhYHA
MaHunynanuss 10 Touku B cekyHza. Kaksa e qecrora'ra Ha TeJe-
rpacupanero ?

Pewmenne. [lonexe cnen BCAKA TouKd, Tpaema Bpeme T,
cnenBa. naysa, Tpaema ChILO Bpeue T, CleXBA, Ye TOBA BpeMe-
'rpaene :

10+10 %-005 cex = 50 Mcexk.

Ha rakosa apeuerpaeﬂe cbraacHo gopmyaa 95 cw'rBe'rc'rByBa

Teaerpaqn-xa qecTOTaA ,

1 1
Emazp= ER 2005 01

~

=10 xt;

146, Kaxsu TOKOBH CBCTABHH Ce. C'bnxpxca'r B pannore.nerpa(p
HUS CHMCHAM, TIPENaBaR C TeaerpaHaTa 4eCTOTA OT TIPeAIIeCTBYBa-
inata 3azaya Fp..,=10 xg, axko HoOcemiara qec'rora Ha npenasa-
Tens e f= 6000 xxy?

Pemenue. Cnopesn gecToTHaTa cnex'rporpaua Ha puc. 59,0
pannore:xerpatblmm CHTHAZ CBIBPXA Ce/(HHTE TOKOBH c'bc'rannn

'1) Tok ¢ Hocema uectora f=6000000 xy; .
'9) TeK ¢ decToTa S+ Frmazp = 6000000+ 10= 6000010 xXy; -

3) ToK s }+3Frup=6000000+3.10 = 6000030 x4;
4) Tox ' f—Fmaep=6000000 — 10 = 599999Q xz u
5) 0K  »  f—3Fnap=6000000—3.10=5999970 xy.

147. KakBa e mHpOuUMHaTA Ha YEeCTOTHMSA KaHa/N, HM3N1BUBAH OT
npenaBaTes, 3a KOHTO cTapa BBOpoc B 3ajasd 1467 I

Pemenne. [lIlnpoyunara A f Ha 4ecTOTHHS KaHa/ Ce paBHsBA
Ha pasauKaTa Mexay Haf-BMCOKaTa H uaﬁ-ﬂucxa'ra usn'bunana yec-
TOTa; B AajeHHd CJayyad .

;o A= faane — Fuan =6 000030 — 5999970=60 6.10 xs,

. Hso6mo npu pbusaTa Tenerpadua uaﬂunynaxma IIBPOYHHATA Ha
YeCTOTHHS KaHaJM Ce paBHABA Ha Tenerpa(bnara YeCcTOTa, YMHO-
. )xeua Ba 6 ‘

. ™100

-
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‘148. .IIa ce onpenensT YecTOTHTE Ha roxonn're C'BCTaBHH M
" IIMpOYMHATA HA YeCTOTHHA CHEKT'BP Ha PajHONDENABAaTes € HOCEINd .
vectora f= 5000 xxy, npenasam - ‘panHorpamMH C re.uerpadma-ra
mainuna CT-35 npu Tenerpadna wecrora Fp,,,=20 xy.
. ¥YnbTBane. 3amavaTa za ce peuw, KaTo ce usnonsysa vec-
TOTHAaTa CMeKTPOTpama Ha puc. §9,0. "

149. YCunnaTenna'ra JaMna, B KOSTO ce nas'bpmna paauoTene-
rpadHaTa MamMnyJanus, MMa [OKA3aHATA Ha pHC. 58,8 Moxysa-
IIHOHHA XapakTepucTHRA. [IpH HaTHCHAT KMIOY Ha pelieTKaTa (ynpas-
AsBAILATA) HA JaMnara ce nojasa npe AHanpexenue E,=—12 s,
a NpH OTHMYCHAT KJIOY Ha C'BINUMA eJEeKTPOX Ce NoxaBa npeaHanpe-
skenne E,=—90 s, BCIeACTBHE Ha KOLTO JaMiaTa Ce 3anyIusa.

- Kakga e Tenerpadnara MOIHOCT Ha. yCHABATENHOTO CTBIAJO, aKO

" U,_=600"8 (Bux 3amaua 139)? [la ce cpaBHM CBIIaTa C MOUI-
HOCTTAa Ha CT'BNAJOTO NPU NpEJaBaHe HA OBOP NPH ,zrbn6oquna Ha
Monyaauusta m =669, KakTo e B 3agada 139,

Pemenue. Or MoRynanuoHHaTa XapaKTepHCTHKA Ha pnc 58,a
ce BHXJa, e 38 £,=—12 8 aMIIMTYlaTa Ha OCHOBHATa, TOKOB&
ceerapHa [, =250 ma=025a. Tenerpacpuara MOILUHOCT Ha
YCHIBATENHOTO CT'BlIaNo CbriaacHo ¢opmysa 78,a e -

Pmazp=0,5 Ia, Ua,;,=0.5 . 0,20 .600=175 sm.

B 3anaua 139 ce onpexmenw, 9e mpu TenePOHEH DEXHM MOI(- .
HOCTTA NpH Mbiayauue e P, =45 em, a npu rosop u m=0,66
MOILHOCTTa nopacTBa Ha 54,9 .sm. J.Ionmuurenna'ra MOIIHOCT
oxono 10 sm (54,9 —45) e MomHocTTa Ha OGpPasyBaHWTE NPH MO-
AynamEs JBa TOKA CBC CTpanuunu- decrot f+ F u f—F. Axo
npenasaue'ro Ha roBopa ce H3BbpilBa NPH MaKCHMaNeH KOe(HIHEHT

m=1, cwraacxo ypanﬂenné 90 mommocTTa Pyop me Obae Ma-
anua:mo 45.1,5=67,5 em; cnemoBaTeNHO MOIHOCTTA HAa TOKOBETE
' ChC CTPaHHYHH 4ecTOTH me 6bae 67,6 —45=225 em.

HisBonbT, KOATO TPsGBa Ka Ce HAaNpaBH OT MOJYYEHWTe pesya-
TATH, €, Ye MpH TenerpagHOTO mpelaBaHe MOIMIHOCTTA, KOATO H3- -
pasfiBa NMOJIe3HUsi CHrHan®, ¢ MHOro mno-roasma (75 sm) or mom-
HOCTTa, H3pasaBama Tenedouuus curxan (10 uwan 22,5 sm). 3arosa |
JaneuHHaTa Ha TeserpadHOTO pazmonpesiaBane € no-ToasMa OT
XaneuHaTa Ha TesieOHHOTO, : '

" 3abenexxa. Pememnero Ha sanauita e nsnpmeno UpH .yCAOBHE, ue
peuIeTHYBOTO npennnnpe)xenue Ha lpumun Aauna e pmimlo npu teaerpad-
HOTO H TeAcOHHO NpeRaBaHe. :

150. Anrenara Ha elHH npenana'ren e cBBp3aHa k'bM KpakHOTO
MY c-r'bna.no no cxeua‘ra Ha pHc. 59,8. Ila ce ompejenH, KOJAKO

101,
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N'bTH BTOpPaTa M TPeTaTa XapMOHHYHA CBCTaBHA B AHTEHHHUS TOK

ca no-c1aGu OT CBOTBETHHTE BTOPA M TPETA XaDaOHHUHA HA GHOA-

HHSl TOK Ha KpalHaTa /laMna, aKko aHTeHHHAT TOK'€ C OCHOBHa yec-

TOTa [4=4@a, a aHOLHMAT TOK C OCHOBHA YeCTOTAa Ha KpaiHaTa
\ namna I, =100 xa= =0,1 a; Besuuunara Q=353.

Pemenue. Koe(pumaeur'b'r Ha QuaTpanus Ha KPaiiHOTO CTb-
nano cmnopex puc. 59,8 3a BTopa'ra XapMOHHMYHA CBIIacHO GOp- -
myaa S5ae

®L=(n2——l)Q=(22—- 1.).53=159~160.
ChUiMAT KOe(UUMEHT 3a TPETATAa XaPMOHHYHA € .
G, =n2—1)Q=(32—1)Q=8.53=424.
t ' » ~

Ceraacio dopmyna 94 OTHOMEHHETO

Ia, ‘4
1,12 Taf_ﬂ 1y,
=% =160~ =1:4.

Toan pe3yATaTr MoxasBa, ye B'ropaTa xapmom{qga I 42 Ha auTeH-
HHSl TOK € 4 MbTH M0-MaJKa OT ChiNaTa XapMOHHYHA HA AHOXHHS

TOK /g4, .
3a Tperara xapMOHH4YHA Ce MOJyyaBa
v - 14 '
g k40

Ta QL"423 1057_..1 10,57, )
KOCTO oanaqasa, ye Tpe'raTa xapmommﬂa CbCTaBHa B aHTeHHHﬂ
TOK e okono 10 meTH no-craGa B cpaBHeHHe ChC ChulaTa XapMo-
HHYHA B aHOJAHHA TOK. '

151. la ce onpenenst BTOpaTa M 'rpe'ra'ra XapMOHHMYHA C'BCTaBHA
| Ha aHTeHHHst TOK OT 3ajava 150, ak0 CBUIMTE CBHCTABHM B aHOA-
HHA TOK ca CboTBeTHO 1,7 mbTH U 4,5 mbTH no-¢ naén ‘OT OCHOB-.
HaTa c’bCTaBHa /=100 xa.' ,
Pemwenne. TokbT /4 ¢ 4 nbTH no-cnab or I3, a nocrexn-
HUAT — 1,7 nbTH no-cna6 ot I, =100 Ma; cnenoBaTeNHO TOKDBT
1,4, B' CPaBHeHHE ¢ ToKa 1, e 4.1,7= 68 n'wn no-c.na6 cnpeq

1 Ial 100
~68 68

Tperara xapmonmma Ha aHTEHBHS TOK € 10 57 45 47,6 opTH
no cna6a or /I, cuped .
IA Ia, 100

, . 476_476_21 M, .

_147 Ma,
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5. LSWIOCTHO M3YUCJEHHE HA JIIOBHTEJICKH
PAIMONIPEJABATEN

B crenBanioTo H3nOXeHHE € [OCOYEH METOX 3a WANOCTHO H3-
GfiC/IeHHe Ha MaJOMOINEH paxamonpenaBares]. TO3H METOX € OpHeH-
THPOBBYEH H MOXe 1a Ce MNOASyBa OT PajuMONIOGHTeNHTe OT
krac C. ‘ oo o

Uaxoauu nanuu. Pagdonpenasarenst TpabBa nAa e ABY-
cTbhaneH, Ia pa6oT# Ha Teaerpadmus Ha JOGHTEJCKAaTa BbAHA
2=80 x# (f=3750000 xy) ¥ Aa uanAbuBa. MOmHOCT P,=2 ém
BepTHKa/Ha Sa3eMeHa aHTeHa C AbmxuHa /=8 x. Cxemara Ha mpe-
napaTejs e JafieHa Ha puc. 60: WHPBOTO CTBNANO € aBTOreHe-:
paTop — M3M'BJIHEHO € C MEHTOX; BTOPOTO € YCHJBaTeJ Ha MOII-
HOCT M e H3I'BJAHEHO C TEeHTOJ, a 3aXPaHBaREeTO Ce¢ HK3BBPINBA C

- MPeXOB TOKOM3NpaBHTeN (KEeHQTPOH). o

Visuuc/eHHeTO Ha pajuonpeXaBaTe/is Cé H3BbPIBA B ClelHATa

110C/1e JOBATENHOCT & ‘ :

a) Usuncaenne Ha Kpanno\'rd CTBNAJNO C -aHTeHaTa

R Onpenens ce aKTHBHOTO (M3N1BYBATENHOTO) .
AaHTEHHO CDHNPOTHBAEHHE R, Usnonsysa ce ¢opmyna 386, <

‘nouexe [=2* =8 m . .
10 Sy,

lMonexe ABb/kuHaTa [ € Mo-Majka OT o, HEOOXOJMMO € aHTe-

HaTa 7a ObJe MSKYCTBEHO YAB/DKEHA C Mocjie/0BaTe/HaTa yABI-.
JKUTENHA MHLYKTHBHOCT Lyp, CBCTOSINA Cé OT MHAYKTHBHOCTTa 32
cBpB3Ka L., W MHAYKTHBHOCTTZ 3a HacTpofika (BapHOMeTHD) (BHXK .
cxeMara). 3a TakaBa YA'bJIKEHa aHTeHa e(exTHBHaTa BHUCOYHHA ce
B3eMa NPHONHIHTEJIHO DAaBHA HA TMGJIOBHHATA OT FEOMETPHYHATA H
abaxuba. CiaeaoBaTenHO ‘ .
. 1 8 B ) .
, He¢=§~‘=—2—-—~f4.u H
He¢
X

-é4;1580(

2. Onpenens ce HeOGXOAMMMUSAT aHTeHEH TOK,
kofiTo Tps6Ba xa.Teue Npes aHTEHaTa (B ocuoBa-
HMeTO #), 8a na Ce HM3XBbYH MOUIHOCTTA P,=2 sam.

Ot dopmyna 43 ce namupa edeKTHpHATA - CTORHOCT Ha aHTeH-

HHSL TOK: S
Li=\m=\7=07a
SR

)”_’ =1580 (,;io)2 =4 oxa.
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3 Onpenenn'ce:.ugoﬁx,o‘n'nuara"yfn'bn'acﬁré:ium
HHAYKTUBHOCT Ly, Coraaceo ¢opmyana 39 ' '

Xam — 500 cotg (2. 1)= —500 cotg (3 -8) = — 685 owa.
Tpu ‘HaCTpOeHa anTenna Bepura |X|=|X,| =“6é5-oua, OTrIETO- .

_2mflys _ 685 6000000 sye
Lyy= 5 "21:3750000"9’000029 XH=29 MKXH.

Tasu MHIYKTHBHOCT ce pasnpexneqs Ha JIBE YaCTH:

‘ Lyo=Lesp+Lu=4 MKxH+25 mKxw (TOBa ce mpuema mpo--
H3BOJIHO). . ' '

4, Onpeneng ce 06mOTO aKTHBHO CBHNPOTHB: 1
NeNHe Ha aHTEHHAaTa BepHra. 3aryGHOTO (aKTHUBHOTO)-
CHIPOTHBJIEHHe Ha YAbKHTeNHuTe 606umM L., B L. ce onpe-

Jens ¢ momoura Ha dopmyna 6, Karo ce npHeMa 3a KaYCCTBEHHR.
‘aktop crofinocrra Q=100: A ‘
' X~ 685 - : : '
R,= é:fm.—rs,ss oMa. :

'3a sary6aTa B OMHYeCKOTO CBHHPOTHBJEHHE H& aHTeHAaTa MpO-- '
THBOBECHT (3eMfTa) Ce NpHeMa Rs,.=2 oMa.

OG6mOTO aKTHBHO CHNPOTHBJACHHE HA aHTeHHaTa Bepura e
Ra =R+ R4+ Rye:=4+6,85+2= ;2,85 oma.

5. Onpenens ce Koe(pnuue'n'r"hfr Ha AOAE3NO Reit-
CTBHE HAa aHTEHHAaTa BepHra CbIIacHO ypaBHEHHE 86.a::
_ Ry, -4

MA.B =Ra.p T128

6. Onpeneas ce AKTHBHATa MOI(BOCT, KOATO-
yCcHABAaTENAT NONaBa B aHTEeHHAaTAa pepura. [lomexe-
K. I X n4.3=031 NpeacTaBAsiB2 OTHOIIEHHE MEMRY H3AbUCHATA -
MOI[HOCT P, M Ta3HW, NOJANEHA OT YChJBaTeAs B LAAGTA AHTCHHa
Bepura P, 5 Crejsa, ue p ; .
| Py s =03l 6,45 sm.

7. Onpenens ce eneXTpPOABHKEMATA CHAa, Ael-
cTByBama B HHXYKTWUBHOCTTA 3a CBPBb3Ka L., Ipm
HaCTpOeHa aHTeHHAa Bepura . . . o

E.=1, Ry=07.1285=9 s..

=0,31=31%.
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8. OfipexensaT ce €NEMEHTHTE Ha aHONHHUS Tpen-
TAWM KPpbr Ha ycuaBaTreas [Ipuemame, ue xanamureTsT Ha
HaCTPOABAIKA KOHIEH3aTOD 3aeJHO C MOHTAXKHHTE H napasuTHH
xanauuretn e Cyp=100 ngh=0,0000000001 ¢, .

HunyktuBHoCTTa Ha xpbra.e ,

*P T (@m3f. Crp  40. 37500002, 0,0000000001 —
0,0000178 xx=17,8 mrxH. '

HunykTuBHOTO CBNpOTHBNEHHE Ha' MHIYKTHBROCTTa L., =
=17,8 Mrxn e X;=2nfL,,=6,28.3750000.0,0000178 =418 oxa.
Ilpuemame, uwe Q- daxkroppT Ha" 6o6unata e 80; caenosa-
“TeJHO 3aryGHOTO .CHNPOTHB/ECHHE HA KPbra e : "

' R”p—v—%——-5,2~5 oma.

’

9. Onpenensime AKTHBHATa MOMMHOCT ‘P_, KOATO
YCHABAaTeNsAT NPOU3BEXKAE B TPENTAMWHUSA Kpbr. 3a
UenTa € HeoGXONMMO Ia CH 3ajajeM koedHIHeHTa Ha NOJe3HO
.Je#creue na kpwra. Heka %,,=0,77=779/,. CnenoBaTenso

. PaB_645

R . P~f——mp = (777_8’38 8m.

_ 10. Onpenens ce BHeceHOTO C'bnpormg{xeuué B
"xpbra AR. Ot ypasuenue 86 cienBa.

AR= 0,77Ryp - 6,77A R, otkbaero A R=‘I 6,74 oma.

11. Onpenens ce exBHBaAEHTHOTO CBOPOTHBAE- -
MHE HA HATOBApDEHHN aAHONEH TPENTsI KPpbr. Csb-
taacHo ¢opmyna 87 caexpa .

. Lg ___0doo0o178 -
Reve={Re 4Ry Crp — 2157.0,0000000001 = 5200 oxa.

12. Onpenensar ce: aMnauTynaTa Ha OCHOBHATA
«CbCTaBHAa Ha aHONHHMSA TOK [, ¥ aMmnAuTygaTa Ha
AHONHOTO 'NPOMEHNHBO HanpexeHnue U, . B anoauua

TPENTAll KPBr HA ycuaBaTens TPAGBa ma ce npoudmsene KoJueba-
' TenHata MoOIHOCT P_ = 8,38 am. ‘Ceraacio ¢opmyna 78 a

P.=51, Us =5 lo, Is Rexs = 5 I Res,
orraeTo - )

o, _J2P__ B83_ (676 _ . |
In =\ Rere =\ 8200 =\ 5200 = 0045 a= 45 ma.
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AMNIMTYZaTa HA QHOAHOTO NPOMEHIHBO HanpexeHue e
U, _=1I,, . Rexe=0,045.8200=369 s.
- 13. U360p Ha naMmna sa yCHABATEJAHOTO CTBHAANO,
Vlauncienute no-rope AaHHM 1aBaT OCHOBaHME Xa ce u36epe mo-
XOAAIA MeTeNAeKTPOXHA Jamna. TDHPCEHHAT NEHTOX TpabBa na

ty A - .
(4 { [a
)

g

Puc. 61

¥Ma TNOJIe3Ha NPOMEH/HBOTOKOBA MOIIHOCT, He N0-Ma/jKa OT 8,38 sm,
Ha aHQAa My Ia Ce NojiaBa MOCTOSHHO HaNpexeHue, OKOJAO 109/ -
no-ronsimo ot amnantynara U, =369 8, cuped. E, =400 a. Axo
ce pelH CTHNANOTO Aa YCHIBA B KJaac B, cbriaacso ¢opmyna 81
BBPXOBaTa CTORHOCT ig,,,. HA AHOJAHOTOKOBHA HMIYJC TpabBa na
6bae '

i“.uaxc

=21,,=2.45=90 xa. -

i B nenToia OCBEH aHOLEH TOK NPOTHYA H TOK ip, B €KpaHHMpa-
{aTa pelleTKa — MAKCHMalHATa My CTOMHOCT € OKOJO 15—209/
ot ig,,,, ,, CBIIO H TOK lp, B ynpaBnsBamaTa peleTka ¢ MaKCH-'(
MajHa CTOMHOCT cpeaHo 59 OT i, . (puc. 61). CGOpPBT OT Ma-
KCHMaJIHHTe . CTOMHOCTH Ha TPHTE TOKAa NPEeACTaBJsBa MaKCUMalHaTa
CTOMHOCT HA €MHCHOHHHSI TOK: : .

i‘uam: = i“.imxc + ipmaxc + Lo sarc
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EMucHonen Tox ¢ TakaBa umenso MaKCHMaJ/IHa CTORHOCT TpsiGBa
Ja NpoH3Bene TBPCEHATa ycuaBaTesHa Jsamima. 0

Ha Bcuuku ropeusGpoenn HSHCKBAHHA OTIOBAaPH CBBETCKUAT -
nenron II-13, xofiTo mpousBexna MaxcHManHa TI0/71e3Ha MOHIHOCT
P_=12 em npu E,=Us=400 6 n HMa MaKCHManeH eMHCHOHEH

TOK le,,.. =120 na, Uomona =488, Iomon, = 0,68 a, Hanpexenue
£, =200 s, nonycruma 3ary6Ha MOIHOCT Ha aHOZa P, = 15 am

: aMa

H CTaTHYHA CTPBHMHMHA S— 43_ o0
14, Onpenens ce uapasxogpanara NpaBOTOKOBa
‘MOILHOCT OT aHOAHHS TOKOUSTOYHHK. Pagnomobutenst

- € PelIuT CTBNANOTO My Aa pa6oTh B kmac B. Ot TeopeTHYHaTa
'PanMOTEXHHKA € H3BECTHO, Ue B TOSM KJAC NOCTOSHHATA CbCTaBHA

~, Ha aHoxmus Tok [,_ e 1,57 mvTa no-manka or I, : !

I, 45 oo
]a: =15 157~ 29 Ma ==\* 0,029 a.,‘

.
1 °

' ‘ \
CwraacHo ¢opuyna 65 IR . N

P_=1i_Us=0029.400=11,6 om.. ’

Ipuemame, ve Ip. =03.1;_=03.29=8,7 ma.
. . . r + H
, [lpaBoroxosara MommocT BB BEePHraTa Ha, eKpaHupamaTa pe- -
1eTKa e o S ‘
‘ Py =Ipn_.Us=0,0087 . 400 = 3,48 sm.
O61I0 TOKOUSTOUHHKBT uépasxo.nna 11;6 + 3,48 = 15,08 am.
.16, Onpexnens ce 8ary6HaTa MOIIHOCY B aHOZ®.
Cwraacso dopuyna 67 ' .

Poaz=P_—P_=11,6 —838=322 sm,

- Tasu mMomHocT e mo-manxa or ROMyCTHMAT4.

. 16, Usuucaspa Ce MOIIHOCTTA . P~”, KOATO ce
#3Da3X0nBa B aKTHBHOTO (3ary6uoT0) cwhnpoTHs-
- MeHHe Ha KPbTra R,, =5o0xa. Ilongxe B anTennata Bepmra ce

- fonaBa MomHocT P, , =6,45 am, pasnukara no 8,38 am ce us-
Pasxoxsa B 3aryGHOTO CBOPOTHBACHHE HA Kpbra: - ‘

P, =838-645=1,93 am,
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17.. Onpeneua ce l(p'bPOBlUlT 'rox, KaTo ce B3eMe npe,u.-
Bua, ue MOIIHOCTTA P = l 93 sm'= —l?,,, R,,,, Bws \ocnoaa Ha '
noc.ne.unoro ypanueuue ‘ '

Lo = \/2};":” \}386 088 a (maxcuua.nﬂa cronnocr)

Eq)elmmua'ra CTOMHOCT e 07088 0,62 a. ,
18. Onpenens ce xoe(pnunen'r'b-r Ha B3AaHMOMH-
- ZYyKTHBHOCTTA M. Tosu xoeduuuent ce ompenens C Qop

myna 83: .
‘ E = pr M ]ICP Xc’p
CBbIpPOTHBNIEHHETO. Ha - cnp'bsxa Xep=00M= 5 = 6%—2—14 Soma.
KoeduuitenTsr M = Wl;ﬁ%o—o_oo" = 0,00000061 XH =
=0,61 uKrxH. ' G ' e '
M _ 08l

Koezpuuneﬂ'r'b'r Ha CBPDb3KaTa K.— = 0,07.

Leap+ Lup' v4.178 .

19, Onpene.nsme 6pos Ha HaBUBKHTE HAa Kpb-
roBata 606uHa U Ha Go6uHaTa 3a CBPb3Ka Tesu
606uAM Ce MPaBAT CBC CPABHMTE/HO Aefena MeAHa IKHIA NpH
J0CTa FOMAM JMAMeTDBP 27. Hsuncasear ce ¢ cbopuy.na-raf

_ 0 227 - 2’!02 , _ R
1003 230L (97)

[Tpuemame 2r‘_40 MM KW IBIKHHA 1-60 MM, G'bmacuo (bop
MynaTa 6poAT’ HA HaBHBKHTE

;vz\/ (100+230§_);\/178(100+23040)_$0.

0227.2r 0227 . 4

e

BoGHHa'ra 3a cap'bsxa nMa’

\/4 1oo+230_ . '
w= 622 5 _14 HABHBKH.

,llae're 606uHK Ce HABHBAT Ha enno u cbmo_ (06mo) TSIO
eaya {0 Apyra NpH WSUHCIEHATA no-rope craba Bpn3ka K= 0,07.

3abeaexka, Bpon Ha HABHBKMTE HA Mpuonenpa ‘Lu 1pn6na na te
onpenenx excnepnuemuno . '
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) 20. Onpexens ce aunnufy_na'ra‘ Ha BB36yxna-
IOTO HampexeHHue. 3a ycurbaHe Kaac B cwraacio dop-

Myna 80 npu CTpBMHMHAZ Ha JaMnata S= 4"—:5 ce monyuaea

. ~ S.

2l. PewreTbuHOTO NpenrHanpexeHHe ce onpexeas
OT CTAaTHYHAaTa XapaKTEePHCTHKA Ha AaMnaTta—npu -
ycunsaHe knac B To e paBHO Ha nOTeHNUMana Ha samyiBaHe Ha
Jaamnata. 3a Jamna [1-15 cBmoTto NpeéfHanpexeHHe € PaBHO . Ha
—15 8. ‘

22. Onpenens ce racemdTo CBOPOTHBAeHHe R,
BBB BEPHTaTa Ha eKPaHHWPallaTa DemeEeTKA MHpPH TOK
lp,_=58 ma (usuncren mo-rope) Ep,_=200 &

Uy =2#ae_ 2 _ 995 4,

_Ea=En 20 _ ~ |
Ry, = 00058 ~—0,0058 — 34 4OQ oma =35 Koma.

23. Onpepgens ce OoTTeyHOTO PpemIeTBYHO CHOPO-
THBaAEHHE Ry, . [Ipes Topa CHIPOTHBIEHHE MPOTHYA MOCTOSHHO-
TOKOBAaT2 CHCTaBHA HA pPeuIeThbUHHS TOK / i [lpuemame,ve [, =
=0,05. 4,_=0,05.29=1,45 xa~0,0015 a.

Conporusnennero B

Ep 15
Rpl—Tp‘——m =10000 oma.
3a napanennns xouneﬂaarop' npuemame. Cp, = 1000 ng.
24. Onpepeds ce H3pasxoxBaHaTa MPOMEHIHBO-

TOKOBa MONIHOCT B pemeTbyHarTa BepHra. Tasm
MOIIHOCT ce onpexeas c ¢opuynara

, \

. l 3 '
Pp~ =§1p‘ Up~ . . B (98)

] PemernyHoTokOBaTa cbcTaBHa Ip, e OcHOBHaTa xapMmoHHUHa M .
HOPMalHO HefiHaTa aMINIMTYAa ¢ XBa I'bTH [O-TOASIMA OT Ip_:

I, =2 I,_=2.145-2,9 ua.

Mownocrra P, =051, U,_ = 05,0,0029.922,5-0,033 am—
=33 Mam. / : e -
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6) M3uucaeHue Ha asTOreHepaTtopa b
" [IpenuasHauyeHHETO HA AaBTOreHeparopa e Aa BB36yxna Kpaht-
| HOTO CTBNAJNO C HAMPEKEHHE Up~ =225 8, xaT0 OTJaBa B Hero-
BaTa pelieThYHa BEPHIa HE3HAUUTENHATA MOIIHOCT P, =0,033 am.
Takapa 8aJaua MOXe Ja H3I'BIHABA ABTOIEHEPATOP,- KOHCTPYHpaW
C /aMna C KaKBa A2 € MaJKa MOLHOCT. 34 Ta3u LeJ PajaHosio-
Gurenst u3bupa cbBerckus neHToX CO-257 MpH MSXOAHH NaHHH :

- Upnona=2 8, lomona=0275 @, Ea=140 8, Ep,=60 8,
S=18%. .

[MocneXOBAaTEHOCTT2 B INPHMEPHOTO H3YHCJIECHHE Ha aBTOrEHE-
paTopa e CJleaHaTa: ' '
1. Onpenensr ce enemewtute Ha TpenTamua kpur: L u C
MMaT ChIIMTE CTOMHOCTH, KaKTO H Ha YCHJIBaTeJsi HA MOIIHOCT,
" a umenno L=17,8 mxxx u C=100 ng. 3a aKTUBHOTO. CBNPO-
tuBnenne R=R,,+AR ce B3ema CTOAHOCT 7 OM@: COGCTBEHOTO:
R.p="5 oma u BBecesoTo OT pemerbusara Bepura AR=2 oua
2. ExBHBa/IeHTHOTO CBHNPOTABIEHHE HA KpPbra’ :

Rupym— L 00000178
exs™— RC 7.0,0000000001
3. [Tpuemame 3a aHOAHOTO NPOMEHIMBO HaNpexeHue CTORHOCT,.
ner nbTH no-ronsimMa ot Uy =225 8: - ' T
Upge=5U,-.=5.225=1125 8.

=25550 oxa. o

. Ug~ 112,5 o :

4, ToxkBT Ia,=.ﬁ=‘2—mo—=0,0045 a =45 »u. | ’

5. Kone6aTennara MOLIHOCT B Kpbra € , *
P_=05I,,U,-=0,5.0,0045. 112,5=0,253 . am = 253 uem. Y

6. Ot cxemara Ha puc. 60 ce BHACIA, ue aBTOTEHEPATOPBT e
c rpyna rpuaank R,C, 3a aBTOMAaTHUHO MOJydYapahe HA NpelHa-
npexennero. [Ips TakaBa cxema paGOTHaTa TOYKa HOPMAIHO CE&
u36upa Ja Gbie BASBO OT HAud/IOTO Hd XapaKTepucTHKaTa (BASBO
or Touka A Ha pHc. 51, @). ToBa e pexumbT Ha ycunsane Knac C.
[lpu TakbB pexcuM 3a i,,, . NpHeMaMe '

laypye = 2,25 12,=2,25.4,5=10 xa.. .
Tlpu cbmus pexxum nanpexenuero Upo Ha amdreuepaj'opa ce
onpexnens ¢ ¢opmyna 80, nHo c oxeno 509/, nopuuleHue, Cupe

L5iagoee 1,5.10 :
Up~= S‘ ud = 1,8 =8,3 8.
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7. Koedunnenrsr ua o6paﬂm;a Bp'b3Ka Ko, =%’;’~= 18—;36 = (,08.

8. Asroreuepa'répm € MSI'BAHEH N0 cCXeMaTa Ha-ﬁac. 47. Ipue-.
‘Mame 32 Cy=50 ng (usmensem BB3nymen KOHZensarop). KAonsr .
*Cs—C, me HMa Kanamurer chmo 50 ng (noHexe o6muAT KPbrop
‘Kananuter’e 100 ng). . , :

Crraaceo ¢opmyna 72 _
| E=Kur=008, orkmero Ca=0,08C,.
Tlonexe ABaTa -xanauu’re'ra{ ca no'cnenoéai‘enao C'be IHHEHH

: Ca.Cp _008Cp.Cp _0,08C, _
A = \E = = .
' Ca¥Co 008C, +C,— 1,08 =90 ",

+OTTRETO o _ o
B c,,=(1713—§50=675 ng. Kansuurersr C,=0,08.675=54 ng,
' 9. Ipn xnac C TIOCTOAIHHOTOKOBaTa, CbCTaBHA /,— ce BaeéMa
.acpelino 1,8 I'BTH N0-MaJIKa ot I,,; caenosarenno / ’=_=%’—g=2,5‘ Ma.
10. IpaBoroxoBata Mommocr Po=/,_ £2=0,0025.140=0,35 srm.
~11. Koedunuenrsr Ha nosmesno ReficTBHe Ha aHOAHATa BepHra ,

Ty Po \01248 -
‘ =P s = 0T=70%.

12. Onpexnensime CBNPOTHBIECHHETO R; BBB BEpHraTa Ha ekpa-

HUpamara ‘pemerka. [Ipuemame Ipg—=02 £i==02.25=05 mxa.

B cbnporusnentiero R, TpA6Ba na ce yracu Hanpexenue 140 —
-—60=80s8 = - - B : . :
CneznoBatenno R,=g%=160 xOMa (B 3HaMemarens e [, _— '

=05 ua). - o v I ‘

' 13. Crnporusnenuero R, uMa npenuasnauenue na NOHHXH, Ha-

. 'lIpexeHHeTo mA ToKOUSNpaBuTens F=4004 1o cTofinocT £, =140 s.
' Ipes-ToBa crnpoTusnenUe npoTHYad cGopHATA MPABOTOKOBA Cb-

’ - ~CTapHa Ha eMHCHOHHHS TOK, : R

lee=lot Iy =254+05=3 ua.

: A . _400-140° 260 .
. »Cnenoxlsafrem.ivo R‘_TfoSG 600 omxa.

Baoxuounenaardp’b'r ce usbupa c Kkanmamurer Cj,,g-—-‘ 1000 (z;:p. .
Py

y . - e L H; .
.14. Pewernauoto orteuno crnpotuienne R,,l:%
. . L S 1=

112 o
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[MpaBoTOKOBaTa CBCTaBHA HA PEIUETHUHHS TOK € OKO0/A0 50/
oT [=
Ip1==0,051,—-=0,05.2,5=0,1256 #a=125 mxa.

[lpu xnac C  npefHanpexxeHHETO HA pelleTKaTa € CPEAHO
60709 or Up,.. CrenosatesHo B KOHKperuusi caydaih E,=
=(0,6 = 0,7) 8,3. Ilpuemame

) E,=0,65.83=54 s.

CobnpoTHBNeHneTo
__EB _ 54

Rp,= Ip,= ~ 0,000125

15. 3a C,, npuemame ctoiinoct 100 ngp.

16. Onpenensime HOMepa Ha HaBMBKaTa, C KOATO TpAGBa Ja ce
CBBDXKe peleTbyHaTa BEPHra Ha YCW/IBATEJHOTO CT'BNAJO Npe3 Ka-
aauutera C,q4p.

[Monexe Up. e 5 nmbTH no-Maako or U,., clensa B pemeThy-

w 30
HaTa Bepura Ja ce BKJIOUYAT §=—5—=6 HaBHBKH.

17. MpoBepaBamMe manu Iie Ce CaMOBB3GYIH aBTOreéHEpaTOP®T.
Hsxoxname ot dopmynra 70, kaTo ce uMa upeABHI, e NpOHK-
naemoctra D=0,005

1 1
Kuun= D + S_RTx;= 0?005 + ms—: 0,028.

=43 200 oxa.

[Tonewe neficTBUTeNHUAT Koe(HUMEeHT Ha oGpaTHaTa BpPB3Ka
Kos =008 e no-ronssm or 0,028, aBTOreHepaTopPBT CHIypHO. 1ie Ce
€aMoBB36Y M.

18. Chraaco QopMyna 75 KamaUMTeTHT HA - PasHeAHTE/IHHSA
KOHIEH3aTOp

* 20 20
Crasd Z 37 Rone =628 3750000, 35550 — 20 "4P-
3akpbrassame : Cpus0 =~ 100 <~ 500 ne.
19 Cepraacio ¢opmyaa 76 uunyxmsnocna Ha BHCOKOYECTOT-
HHA Zpocea e - ,

20 Rexs _20.25 550

2%f 23550000 0, 022 XH = 22 MXH.

Lopr >

20. BAYKTHBHOTO CHNPOTHBJNIEHWE HA BHCOKOUECTOTHMS JAPO-
cen lp, B pemieTbyHaTa Bepura Ha ychapareas -Tpa6sa na Gbae
okono 50 MBTH NO-TOMAMO OT. HHAYKTHBHOTO: ChNPOTHB/ICHKE Ha

8 3azauu no PaAHOTEXHHKA 1,1 53

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDPS80T00246A042500220001-5



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5

"6-re naBuskum OT Bcuukure 30 Ha L., Ha crp. 106 ce usuncam,
e X; =418 oma, cupeq%=83,6 oma. °

Xap=50.83,6=4180 oxa.

_ Xop __ 4180 _
L"”—m_m 0,000150 X1 = 150 .‘MKXﬂ.

3ab6enexka Takes IpOCes MOXE 1a Ce NMOCTABH H B pelieThYHATa BEpHra
HA aBTOreHeparopa: ApoceanbT ps.

21. KanauuTeBHOTO C’BNIPOTHB/IEHHE Ha KOHAEH3aTOPA 3a CBPb3KA
Mexny xsere crenana Cg, Tpa6sa na 6bae okoao 100 nbTH no-
MaJKO OT MHAYKTHBHOTO Ha BHCOKOYECTOTHHS JPOCe.

_ Xop 4180
Xt'p_—T()T_—IOO =41 oMa,
OTrIeTO
1 1
Cor=11277 = 47.6,38. 3750000 ~ 1000 7.

3a6enexnka JlonHaTa Touka ¢ Ha TPENTAUIHS KPBr He ¢ 3a3eMeHa AH-
PEKTHO C INACHTO HA anapaTa — MEXAY Ta3H TOYKa ‘M INACHTO € BKAIOYEH BHCO-
kodectoTen apocen Jp, IlpennasuaueHneTo My e Ja He AONYCHE KHCO CheNHHEHHE
MEXNY YNpaBARBAMIATA PEIICTKA H IUACHTO H CBHIIEBPEMEHHO Ypes HEro- Aa ce
noxajge Bb3OYxnaworo naunpexxenne Up~ BbB BXONa Ha BTOPaTa JaMna (MEXAY
pewietka m Karon). MiEayKTHBHOCTTAa Ha TO3M Apocesn e okono 100 MrxH.

- B) U34YHCIeHHE MOLIHOCTTa HA TOKOHM3NMPaBHTEs

3a ycunBarens e HeoG6xoxaHMa MomHocT 15,08 sm (Bxk. crp. 108).
C6opauar Tok Ha aBTOrenepatopa l,—+/,—=25405=3 ua.
Momuocrra Ha To3H ToK e P—=0,003.400=1,2 sm.
O6uara MOIIHOCT, AOCTaBeHA OT TOKOWSNPABHTENS, €

.. = 15,084 1,2 = 16,28 sm.
O6wuAT M3NpaBeH TOK e 1;:y0+1p2yr+l,==29+8,7+3=~
=40,7 xa. .
3a ToKOH3NpaBHTeNHA JaMna ce H3GHpa KeROTpoHBT AZll.
3a oTomieHHe ce H3pasx0ABa MOUIHOCT
B namna I1-15: 4,8.0,68=3,3 sm
B samma CO-257: 2.0,275=0,65 am
B sauna AZ 11: 4.1,1 =4,4 sm -
"~ Bcuuko sa otonu.: 8,25 sm
O6mara ‘uspasxoxBaHa MOLWHOCT Posy = 16,28 |- 8,25 =24,53 sm..
3a sary6u B TpancdopmaTop ce xoGaBaT ome 259/,

:1;154
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[ e

Cnenoaa'renﬂo 'rpaﬂcq:opuarop'b'r e Ce H3UHCJH 32 24, 53 1,25~
=~ 30 am. :

Hanuu 3a TakbB TpaHcopwaTop ca najneHu B Tabaumm 1 u 2
(na ctp. 55). Ilpn woncrpyupase Ha -TpaHc(OpMaTOpa BECOKO-
BOJITHaTa BTOPHMYHA HaMOTKa TpAGBa na e 3a Hanpexenue 23500 s,

Karo ce cpaBem H3nbueHaTa aHTeHHa MolHOCT P,y=2 sm ¢
HspasxolBaHaTa OT Mpexara P,,=30 sm, ce ycraHoBsBa, 4e

K. . I. Ha LeaHs npejiaBaTen e 3—20=0,066=6,6 %o.

E. PAJMONPHEMHHULIU
1. BXOAHH BEPUI'H

[Ipy MHAYKTHBHAZ BPb3Ka MEXNY AHTEHATA M ['BPBHS HACTPOEH
TPenTAUL KPHr Ha mpueMHHKa (puc. 23) aHTEHHHAT TOK /[, mmyx- ‘
THPa B Kpbra eJeKTPOABHIKeIla cuna -

E-=LioM=7"—u M. - (98)

B nocaeHOTO ypaBHeHue ZA,B € KOMILIEKCHOTO C’BIIPOTHBIEHHE
Ha aHTeHHAaTa Bepura, a £, e e/leKTpOABHXKeN[aTa CH/a B aHTEHAaTa.
Hunykrtupasara B kpbra e A.c. E£. npokapBa mnpe3 CBHIIUA

KPBI TOK
E-
Lp="%, : (99)
KOATO Ch3JaBa B KOHZeH3aTOpa M GoGuHaTa Ha KPbra PesOHaHCHO
HanpexeHue

UemU=Up_=lp.0 Ly =E 222 = E_Q =,

mMQ (100)

[MocnenHOTO HanpexceHue 3a N'bPBATA YCHABATENHA JaMna Ha
npHeMHHKa Ce $BABAa PelUeTBYHO NPOMEHAMBO HanpexeHHe Up..
OTHOIIEHHETO MEXAY Hero H €. 1.C. B aHTE@HaTa Ce HapHya pe3o-
HaHCeH KOeHUHUEHT Ha NpegaBaHe

Up~ oM .
Kp— 1 _QZAB . ‘ (101)
Tosu koeduunuent nosyuaBa Hail-ronaMa CTOKHOCT Kp.uaxc, XO-
raTo BHECEHOTO OT aHTEHaTa B KPbra CbAPOTHBICHHE A R=—;
A.B
Ryp
e PaBHO Ha KPbrOBOTO 3ary6HO CHNPOTHBAEHHE Ryp:
2 M2
23— Ras =Ry (102)
ZaB
Ve
115
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N

- Or NnocaHeAHUA H3pa3s ce onpeneas CTOMHOCTTA Ha2 ONTHUMAJ-
HaTa B3aUMOHHIYKTHBHOCT ’
Za Ry
Mopm==—"= L
oM™ "w YRa.B

(103)

[Topanu HaNMYHOCT HA BHECEHO CBNPOTHBAEHHE A R (GaKkTOpBHT
Ha Z06pOKaYecTBEHOCT () ce NOoHMXKaBa

. (!)L;cp \
3a pas/IMuHHTE YECTOTH B 006XBATa PE3OHAHCHHAT KOEQHUHUEHT
Ha npexapaHe MOxe Aa C€ H3YHCIAH H C (bopmy.na'ra

sz;o__x— l%. ’ (105)

)

-\ .
B rtasu dopMyna f, e cobcTBeHaTa YeCTOTa HA AHTEHHATa Be-
pura, f— paGorHaTa uecToTa, L., — KPBroBaTa MHIYKTHBHOCT,

L.:sp — MHIYKTHBHOCTTa 3a CBPB3Ka, a K — KGeDHUIUEHTHT Ha
CBp'b3Ka, OnpelieseH C u3pasa

M.

K, 106

VLep. Lesp (106)

H3bupaTenHocTTa Ha BXOJHHTE Bepuru ce onpepeas ¢ ¢op-
Mysara .

J’—K—,,—\/ 14Q2 (2 Af )’ ’

J
B kosiTo K e KOoe(QHIHUEHTbT HAa NpeJaBaHe 3a YeCTOTUTE, OTCTOSIIH
Ha 4eCTOTHO OTCTOsiHHEe A f OT pe3oHaHCHATa 4YecTOTa f,.

3a y=K—l(;=0,7 Bb3 OCHOBa Ha (opmyaa 107 mupounnata 2A f
Ha NPOMyCXaHATa YeCTOTHA JIEHTa WMa CTOHHOCT

2Af=g£.‘ (108)

3anaun

152. PaguonpueMHHKBT, KOATO 06C/yKBa H3YMCHeHHs Ha cTp. 103
npenaBaTes, UMa CbliaTa aHTeHa C [=8 M, BBAHOBO' C’bOPOTHUB-
neane Z,=500 oma W aKTHBHO cCBNpoTHBAeHHe R,=4 oxa. Bo-
‘6uBaTa 3a CBPBH3KA MMa HMHAYKTHBHOCT L.,p=70 MKXH M 3dry6HO

116
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cBOpoTHBNEHHE R =20 oma. PanuonpueMHHKBT € HaCTPOEH Ha
BbaHaTa Ha npenasatens A=80 # (f=3 760 000 xg, w=23 550 000).
BXOXHHAT KPBr MMA WHIYKTHBHOCT Lyp=20 MKXH, Cvp=89 nep n
3ary6HO C'BIPOTHBJIEHHE Ryp=05 oMa. KoeduuueHTpT Ha BpBH3KATA
MeX/y aHTEHHAaTa BepHra M BXOIHHA KpBI € k=80/,=0,08. la
ce onpelney KoeHUMEHTBT Ha NpeaBaHe K, ¥ HANPexeHHeTo Up~,
aKko Hanpermatocrra Ha noaeto e E=10 uxs/u. o
PemeHune. PeakTUBHOTO CBNPOTHB/JEHHE HAa aHTEHATa €
X4=—2Z, cotg (QT“.I)z —500 catg (%%8 )= — 685 oxa.
ToBa CHIPOTHBJEHHE € KAaNalUTUBHO (MMa OTpHIaTeseH 3HaK).
MHIyKTHBHOTO CHIPOTHBJEHHE HAa GOOHMHATA 33 CBPB3KA €

Xoop =0 Logp=23550000.0,00006=1413 oxa.
O6LIOTO PEAKTHBHO CHUPOTHBIEHHE HA aHTEHHATa BEDHra e
Xy 5 =Xat Keap=1413 4 (—685)=728 oxua.
O610TO aKTHBHO CHOPOTHBAEHHe HAa CHIIAaTa Bepura e -

Ras =R;+Reep=4+20=24 ona.
KoMmieKcHOTO H CHNPOTHBJEHHE €

ll

Zap=VRh 5 +Xap =243 7282 =729 oma.
KoedumueHTbT Ha B3aHMOMHIYKTHBHOCT €
* M=t \Lzap Ly = 0,08 |/0,00006 . 0,00002 = 0,0000027 = 2,7 MrxH.
Buecenoto C'bﬂpOTHBJIeHHe [

AR= w? M? 23550 0002.0,00000272 4045
=z - . 1% =22 000
A.B, T

=0,18 oma.

Ry B
. [IbanoTO aKTHBHO CBHIPOTHBJEHHE HA Kpbra €

~ R=Ry+AR=5+0,18=5,18 oxa.
Q- dakTOpBT € Q.=——_'—=—=91,

Pe3oHaHCHUST Koe(HUIMEHT Ha NpeflaBaHe ChrAacHo Gopmysa 101

oM 23 550 000 . 0,0000027
- Kp=Qz — =91 () =78.
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Ed~kTuBHATA BHCOUMHA Ha aHTeHaTa H,5~05 l =0,5.8=4 4.
Enexrpoasuxemara cuma B anrenara £ = E 4o =10.4=40 ms. .
CobraacHo ¢opmyna 101 HalPeIXEHHETO ]

Uy =KpE=78.40=312 urs=0,312 uo.

153. 1a ce onmpenenu MaKCHMAIHUSAT KoeduiMeHT, Ha npenaBaHe
3a BXOAHHTE BEPHI'M OT NpeiulecTByBamiaTa 3afava 152,

Pewmenune. Coraacho ¢opmyna 103 onTumanHaTa B3auMOHH-
LYKTHBHOCT

Za R;cp _ 729 5 _ . o _

Monm:T m—m 24 ——0,0000146 XH= 14,6 MK XH.
Buxcna ce, ue My, € 0kos10 5,5 mbTH no-ronsm ot M =2,7 MKXH.
CnenoBaresnHo M Kopm=>5,5 K=5,5.0,08 =0,44=440/,
Takb ronam koeduument x=0,44 moxce ga ce . OCBILECTBH,

ako 606MHAaTa 3a CBpb3KA Ce HaBHe BBPXY Kpbrosara 606uHa.
Makcumanuuar xoeduuMeHT Ha npexaBame CBraacHo ¢op-

myna 101 '

o Monm
pram: = Q Zy -

Kauecrenuar ¢axkrop Q npw onrumanuara (uaft-noGpara)
BPDb3Ka ChbraacHo Qopmyna 104 npu AR=R,, e _

oLy _ 4n
Q_AR+Rxp‘ = 5510l

23 550 000 . 0,0000146
= 47,1 759

=222,

K, Puaxc

154. la ce onpeneasT rpaHuuHMTE CTOAHOCTH Ha KoedHuuesTa
K, 3a BXOLHHTE BepurM OT npejHHTE ABe 3aJa44 B YeCTOTHHS ‘
o6xBaT A=80--50 # (uau 3a f==3 750 000 -~ 6 000 000 xy).

Pemenue. 3a =80 x koepuuuesrsr K,=1,8 (Bux c1p. 117).
3a A =50 x koepuumerTbHT Ky, ce onpemens c ¢opmyna 105,

Co6cTBenaTa uecToTa Ha aHTeHHaTa Bepura fA=——]_—___.

2% JLesp.Ca

C4 ¢ exBUBaneHTHHAT KanauuTer Ha aHTenara. Heropata croifl-

HOCT Ce onpejenst Ypes PeaKTHBHOTO CHIPOTHBACHHE -
1 6,28

aTa = Xa=—500 cotg (%5 8) = — 325 oma,
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. OTTIeTo

1 1
Ca=g X1 = 698 6000000335 0,00000000008 ¢ = 80 ng.

1 1
fa= 2yLeop . CA 6,28 /0,00006 . 0,00000000008

— 2300 000 x4.

_ O0.K Lep 91.0,08 0_ .
k”——l-——(f—‘i)" m=-l_(2ssoooo‘—)a 5= 5
7 6000 000
nOle‘leHHﬂT pesy.n'ra'r noxassa, 4de 3a I0-K'bCara BBbJAHA KOC-
tbmmen'x"b'r Ha npenaBaHe ce HaMaJjsaBa. | ’

155. [la ce onpeAe/H IIMPOYHHATA HA MpONYyCKAaHATA 4ecTOTHa
JIeHTa HAa BXOJHHTE BEPHIH OT 3alauH 152 u 153.

156. Jla ce onpemen KoedHIHEHTHT Ha NMpeiaBaHe Ha CBIIHTE
BXOLHHM BEDHIH, aKO aHTeHHATa BEpWra € HaCTpOeHa Ha BbJHATA
A=80 x4, T. &. aKoO ce ynoTpe6u 606una 3a CBPDb3KA Lesp, KOATO
C aHTEHHHA eKBMBAJIeHTeH KanauuTeT C, ofycnaBs 4YecTOTaTa
f=23750000 x4, CHOTBETCTBYBALIA Ha A =80 x KoedHuuueHTnbT
na cBpbskata K=00L : .

VnbTBaHe 8a pemraBaHe Ha 3ajgadaTa Hai-Hanpep,
ce onpexnenst L.p, YHETO DEAKTHBHO _CBOpOTHBJIEHHE TpAGBa 1a
6bae X..p = X,=685 oma. Vauncassa ce, de Losp=29 MKxXH., ~
TaxaBa 606uHA MMa H N0-MaJKO 3aryGHO CBHNPOTHBICHHE, npUMEepHO
R.so =10 oma. [lpn no-majixus xoepuunest K=0,01 u npu mo-
MaJKaTa WHAYKTHBHOCT L, C& MOMYYaBa ¥ HO-MalbK Koe(HIueHT
M=0,235 MKXH.

(oM)2 5,522

BHeceHOTO CBHNpoTHBACHRE A R=1-—=1 6= 1,9 oxa.

CaeI0BaTeHO M'bIHOTO AKTHBHO CBHNPOTHBAEHHE HAa KpBra €
R=R,‘p+AR=5+ 1,9=6,9 oxa.

Onpepens ce CTOAHOCTTa HA Q-daxropa:

_0Lep_
Q -— R — 68.
Koeduuuentsr Ha npejaBaHe e K=Q E,’:VL =68. —51—’42 =26,6.

OnrumanHaTa HHIYKTHBHOCT €

Rap [Rup _14¢—5—__
M‘"’-’”—T RA.B—"T i 4—0,357 MKXH.
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Ha nes cborsercrsysa Bmeceno CbUpOTHBNEHHE A R=5 oma
H Q=471.
KoeguuuenTsr Ha npenasane 3a ONTHMAaJIHATa BPb3Ka e

oM 8,4
KP=R RTB=47’1 . W=28’5.

2. PE3OHAHCEH YCHWJIBATEN

Korato BB Bxoza ma BucOkouecToTHA yCHJIBaTe/NHa Jamna ce
nonane Hanpexenuero U, , B aHommata i Bepura (B TpenTsimus
KPBr) Ce Cb3gaBa aHOLHOTO NpoMenJiuBo Hanpexxenue U, . Peso-

hd

Puc. 62

Puc. 63

HaHCHHAT KOEQUIMEHT HA yCH/BAHE Ha CTBNANOTO ce onpenens c
topmynarta :
N U, :

o~

5a Cxemara Ha puC. 62 (cXeMa C HENOCPEeXCTBEHO BK/IOYEH Kp®r).
3a cxemara ¢ TpaHCGOPMATOPHO BK/IOYEH Tpentsimy KpBr (puc. 63)
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pEBOHaHCHHﬂT KOCq)HuHeHT Ha YCH.HBaHe ce omnpenensa C d)opMyﬂaTa‘
M .
K‘,:SZa.m. ’ (110) <

[lpu aBTOTpaHChHOpPMaTOpPHa BpB3Ka ¢ xpbra (puc. 64) xoedu-
[MEHTBT Ha YCHJBaHe € : -

- o Kp=S.zMEL (111)

B ropuuTe Qopmyan Z, € HMNENAaHCBT HAa aHOLHATA BepHra,.
M — KoepnIMesTbT Ha B3aMMOHHAYKTHBHOCT MeXAYy aHOAHAaTa 6o-
6una L, v kperoeara L,, npu cxemaTa Ha puc. 63, a npu cxe-
mata Ha puc. 64 M e KoepuUUMEHTBT H3 B3aUMOHHIYKTHBHOCT
Mmexay yactTa L, u vactra Ls Ha KpbroBaTa HHAYKTHBHOCT, .

Puc. 64

AHoauusAT uMmexaHc Z, ce H3uucJaaBa C nosmarata popmyna

L .

Za=7@, ‘ (112)
B KOATO R npeacTaBisBa OGLIOTO aKTHBHO CBNPOTHBJIEHHE Ha'
Kpbra: co6CTBeHOTO R, H BHeceHoTo A R. [locaexHOTO ce Abiawu:
Ha BAMAHUETO Ha yCH/BaTeJHAaTa Jamna (NEHTOX), Ha BJAHAHHETO-
Ha PeIIeThYHOTO OTTEYHO CHNPOTHBJEHHE H HA BJHSHHETO Ha.
BXOJHOTO CBHNPOTHBJAEHHE Ha cJaeaBamara Jjamna. Moxe nma ce:
npueme, e, cpeaHo B3eto, A R=0,5 R,,, cupeu

R=1,5 Rkp-
12¢
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Hsbuparennoctra ce u3uucassa ¢ QopMmyaa 107, B cuna u
'3 BXOLNHMTE BepHrd, a LIAPOYMHATa ‘Ha MNpOMNYCKaHaTa YecTOTHA
Jiedra — ¢ ¢opmyaara

azf=2(1+%). (13)

KoraTto BHCOKOYECTOTHHAT yCHJABaTen Ceé ChCTOHM OT HAKOMKO
-CT'bMIa/Ia, IB/HUAT pPe3OHaHCeH KoeduuueHr Ha ycuasane K, ce
PaBHABA HA IMPOH3BENEHHETO OT KOe(HUUHMEHTHTe Ha yCH/ABaHE Ha
OTHeJHHTE CTbhaja:

KPQJW=KF1‘KP:"'KF”. (114)

S xrq

, . i i )
 Tww o w0 aw ww
Puc. 65

O6mara Kpusa Ha u3GupaTennocT (puc. 65) ce ycTaHOBsIBA
9pe3 ; yMHOXKABAHE HA BeJHUHHATA Yex=p Ha BXOIHHUTE BEPHIH
.CbC CBIATA BEAAYHHA Y, HA YCHJIBATENd :

yodmzynx-yyc- (115)
YcunsaHeTo Ha OTAEAHHTE CTBNAJA, a CHINO H MBJIHOTO YCHA-
;BaHe MOXe 1a ce M3pa3H H B Jenubenn cwuriaacso ¢opmynara

K06)=20 log K, (116)
ChUIO M OTHOLIEHHETO y=klip, .

M3pasABailo H3GHPATENHOCTTa, MOKEN a Ce H3DasH ¢ AenHOenH;
TYK denuGenuTe MHMAT OTPHLATe]eH 3HAK, I OHEXE OTHOMNEHHeTO

i—(p € Mo-MaJIKO OT €AHHHIA

Yioy=20log % (1162)
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[Tonexe pe30HAHCHHAT YCHABATEN € CKAOHEH KBM CaMOBB3-
6yxaane, KoePUUUEHTHT Ha ycmmane He Tpna6Ba la HaaMHUHABa
MaKCHMa/lHaTa CTOHHOCT

Kyom <063\ o

#apeueHa KoedHIHEHT Ha Haﬁ-ro.nsmo-ro ycrouquno
ycuaBaHe,

(117)

o Cap’

Sénaqn

157. PanuonpueMHHKBT, 32 KOATO CTaBa BbIpOC B 3aXaua 152,
MMa PEe30OHAHCEH YCMJBaTes, H3nbAHEeH ¢ nenroxa 2K2M, uusaro

cTpbMHUHA e S=0,95 ﬂ’, a Ri=1 mzom. YcunsatensiT e MOHTH-

pan mo cxeMaTa Ha pHC. 62 M HacTpoeH Ha BBaHa A=80
{f=3750000 xy nan w=2=f=23550000). Kpbror B aHognata
Bepura e HambJHO €[HAaKbB C BXOXHHA KPBI OT 3ajgava 152:
Lyp=20 mrxn, Cep=89 ngp u R,=5 oma. Ila ce onpexenau pe-
B0HaHCHUAT KOe(HUIMEHT Ha ycHaBaHe H Hanpexenuero U, , aKko
PeiIeTBYHOTO IPOMEHJHBO HANpEeXKEHHe HMa CTOHHOCTTa, onpejne-
JeHa B 3ajava 152: U,_=0,3 xs.

Pemenue. [NoHexxe BbB BHCOKOYECTOTHO OTHOIIEHHE AHOX-
HUAT TPENTRU{ KPBr € HIYHTHPaH C B'bTPEIIHOTO CBHNPOTHBJICHHE
Ha YCH/BATeJHaTa Jamfa, ¢ OTTEYHOTO ¥ BXOZHOTO CBNPOTHBIE-
HHEe Ha CAeNBAINATA JaMMa, I'bJAHOTO AKTHBHO CHNPOTHBJEHHE € C

509/, mo-ronsmMo oT Ryp:

7 R=15R;,=15.5=7,5 ona.
AHOAHHAT HUMNenanc €
7 _ Lo 0,00002

o= RCuy —7:5:0,000000000089 ~= 20 000 oxa =30 xoxa.

Cnenosateno K,=S.Z,=0,95.30=28,5.

Hanpexeunero U, =K, U,_=28,5.08=8,55 wxs.

158. [ToayyeHoTO B NpelmecTByBamlaTa 3ajadya ycuasawe 28,5
TUBTH ¢ MAIKO 3a eawH newrold. Kakso TpaGBa Xa ce Hanpasm,
3a na ce yBenuud Koe(uuueHtsT K)p?P

OrroBop. Tpa6sa na ce yBeauuu. CTOAHOCTTA Ha Z, upe3
fioB¥InaBaHe Ha L., ¥ moHwkasaHe Ha C,,. [lpuemame nBofino mo-
ronsama crofimoct L,,=40 MKxx; 32 nxa Ce 3anas3u CbIaTa peso;
HaHCHA 4Y€CTOTa, HEOGXOAMMO e KanauuTeTsT Cyp Ka C€ NOHWXH
nBa nbTH : Cyp=44,5 ng. lNoHeme GpOAT HAa HABHBKHTE HA KPB-
_roBata 6oGMHa B TOSH CJydyalt CTaBa NoOBede (NPOBOAHHKBT €
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Mo-AbABI), 3aTOBA 3aryGHOTO CBHIPOTHBJEHHE Ce YyBeaHyasa. [Tpue-
mame R,,=$8- oma. [Ipn HOBHTE eJleMEHTH Ha Kpbra

0,00004
1,5. 8.0,0000000000445

Ycunsanero K,=SZ,=095.75=71,25.

Hanpexenuero U, =K,U,_=71,25.0,3=21,4 wus.

159. Kak me ce u3MeHH YCH/IBAaHETO HA CTBHNANOTO H aHOA-
HOTO MNPOMEH/INBO HalpeXeHHe, aK0 BMecTO Jnamnata 2K2M ce
ynorpebu nearolasT 6K7 ¢

\

Zy= ~ 75000 oma=175 Koma.

.\ Ma
S= 1,65 T.

160. 1a ce onpemesnu 4ecTOTHaTa MPOMYCKAaTENHOCT Ha YCHJA-
BaTeasl OT 3ajaud 157 u 158.

Pewmenwne. [lpn no-wanxkara wumyktuBsocT L., KauecTse-
HUAT (QakTop

_wle  23550000.000002
R N =63,

a npu No-ro9MaTa KHIAYKTHUBHOCT L » =40 MKXH .

23 550 000 . 0,00004
Q= 15.8 =178,5.

[[lupounnara Ha nponyckaHaTa 9eCTOTHa /IeHTa B IBPBHA Caydali e

3750000. 1,03
2Af=f_"(1+R) T > =61 330 xy ~61 Kxy,

a BBB BTOPHA Clydan

2Af’-ﬁ°—£:—gi°—7_51 114 xy~ 51 kxy.

[TosyyenuTe CTOHHOCTH 3a 4YECTOTHAaTa MNPONMYCKATENHOCT ce
OTHaCAT CaMO 33 ycuaBdTensi, B3eT caM sa cebe cu. Kato ce Bseme
NpelBHA M YECTOTHATA MNPONYCKAaTENHOCT Ha BXOAHHTE BEPHTH,
ofmara MPONyCkaTeNHOCT Ha BHCOKOYECTOTHATA YaCT Ha NPHEMHHKA
CTaBa NOTSCHa OT OTJEJHHTE YECTOTHH NPONYCKaTENHOCTH.

[Nonexe BxoxuuTe Bepuru mMaT Q,,=91, npu Tax

2af=3T000 — 41200 xy=412 xxy,

CrnenpoBarenano obmara 4ecCTOTHa nponycxa're.nnocr € [o-MaJKa
or 41,2 xxy.
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161. Ila ce onpemenu o6mara uecTOTHa MNPONMYCKATENHOCT
(lU#POYMHATA HA MPONYCKAHATA YECTOTHA JeHTa) Ha BHCOKOUECTOT-
HaTa YaCT Ha NpHeMHHKa (BXOJIHHTE BEDHIH IIIOC BUCOKOYECTOT-
HUsA ycuasaTen) OT 3anava 158. .

Pemewuue F3bupaTesHOCTTa Ha BUCOKOYECTOTHATa 4acT Ha
fpueMHHKa € PaBHa Ha NPOM3BeJEHHETO OT YACTHUHHTE u3bupares-

HOCTH Yoy = Ha BXOJHWTE BEDUH H Yy Ha ycunsatens (¢op-
P

myna 115). lllnpouunaTa na obiiara 4YeCTOTHAa NPONYCKAaTENHOCT
ce onpezensi OT YCJOBHETO

1
Y= Yex -yyc—0,7——‘\/?- .

3a TBpceHaTa uectoTHa aeHTa 2Af' KOe(DUUMEHTHT HA H30H-
paTenHOCTTa y Ha BXOMHMTE BEPHIH CHIVIACHO ¢opmyna 107 e

1 1
Voxr=—F—ror o
24f" 207"\2
ECaINE
Q
J%:2Af=41,2 kxy (emx 3agaua 160), nocrexHara

d)opmyua ce BHIOH3MEHA TakKa .
1 71

NECAE

[MoHexe

Vex=

- 3a cpulara ThPCeHa YeCTOTHA JICHTA 2f" CHIIMAT KOE(ULHEHT
Yyc HA ycuiBaTens e oo

1 1

i - -
P N
- \eQ

OTTAETO

‘ 1 1 1
y—yax-yyc—‘lz—— Jl_}__ A_fi 3 \/l_{_(A}: =
20,6 2 T\30,5
OT nocMe;HOTO YpaBHeHHe uype3 MNOBJWraHe Ha KBajapaT Ce
Hamupa CTOMHOCTTa Ha Af’ (MOJOBHHATA YECTOTHA JIEHTa), @ KIMEHHO

.. Af'=14 m&u wu 2Af' =28 kxy. : .
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3a eaMH paaMONDHEMHMK TaKaBa TNPONYCKAaHA YECTOTHA JIeHTa
€ TBbpIe WHPOKA, a M3GMPaTEeNHOCTTa — HeNOCTAaThuHA. 3a Aa
C€ CTECHH YECTOTHATa MPOMYCKATENHOCT A0 9 Kxy, e He06XOMUMO
HIH I3 Ce moBHmAT Q (aKTODHTE Ha ABaTa KDPbra, MAH IbK
Aa ce yBenMyd GpOAIT Ha KP'broBere. '

162. Pesonancuusr ycunsaten or samaua 158 na ce fAPeKOH- -
CTpydpa B CxeMaTa Ha pHC. 63 npu aHoaHa 606uHA 3a CBpB3Ka
a=10 MKxXH ¥ KOedHULHeHT Ha BpB3KaTa k=05. la ce onpe-
I/ KOGUIHEHTBT Ha YCHIBAHETO Kk, M MNpONYCKAHAaTAa YECTOTHA
neHTa 2Af. .

Pemenne. Ycunsanero Ha crbnanoro ce onpenens ¢ ¢op-
Mysna 110 :

Kp':S. Za\g;. )

Koeduumentsr M=x\L,.L,,=05\10.20=7 mxxn.

Crenoparenso K,=SZ, Z% =0,95.75 .210 =25

H Usn=KUp.=25.0,3=75 ua.

[pa Tpancopmaropuo cpbp3sane Ha Kpbra KbM aHOAHATa
BEpHUIa BHECEHOTO CBNPOTHBJIEHHE AR ce HaMaJsiBa ; HeKa MpHeMewM,
e AR=1 ox; cnenosaTenHo OGWOTO aKTHBHO. CHIPOTHBICHHE Ha
Kppra R=Ry,+AR=8+1=9 oxa.

Q=L _23550000.0,00004
=25 =

9 =105.

0,00004 _
Za=§0,0000000000435 ™ 100000 oxa = 100 xoxa.

I.HHPO‘IHH&T& Ha NIPONMyCKaHaTa YyeCTOTHA JeHTa e

fr Za 3750 000 100
2Af=6(1 +52 )= al (1 +1000)=39 300 x4~ 39 Kxy.

Kato ce cpaeuu mocnenuusr peayarar c mupounHara 2Af=
=51 kxy or 3amava 160 npu HENOCPe ACTBEHO BKJIOYEH KPBI (Cxe-
Mara Or pHc. 62), ce Bukna, ue G6raronapenue Ha no-craGoTo
(TpanchopmMaToOpHOTO) CBpB3BaHE Ha KpBra KbM JamnaTa H3bupa-
TEJHOCTTA Ce €- YBEJNHYMI3, & YEeCTOTHaTa IMPOMYCKATENHOCT —
CTeCHHAA. :

163. PaxuomoG6uTensiT OTHOBO NPEeKOHCTPYHPa BHCOKOYECTOT-
HHA yCH/IBATeJ, KaTo npeMaxsa 6oGunara 3aa cBpb3ka L, u CBBP3Ba
AHOZHHA NPOBOJHHK MEXNY CPelaTa M rophus Kpail Ha KPBroOBaTa
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Go6uua L., Taka, 4e B aHONHATa Bepura ce BKJAKUYBAT 75%, OT
BCHYKM HABHBKH. MeAy 4YacTTa OT Kpbrosata 606HHA CBC 75 9%.
HaBMBKW M OCTaHAJaTa YaCT OT cbilaTa GoGuHa MMa KoepuLHEHT -
Ha B3aUMOMHIYKTHBHOCT M=2 mrxn. Jla ce onpesend xoeduuue-

THT Ha YCWIBaHETO Ha CT'BNANOTO, KOETO B XNajeHHs caydalt e
HSII'bJIHEHO M0 CXeMaTa Ha PHC. 64.

164. la ce ompeaend B OenuGesau OGIMOTO BHCOKOYECTOTHO:
ycH/BaHE HAa BXOASAIIWSA CHrHaX OT 3ajaun 152 u 158.

Pemenne. B sagaua 152 ce m3uuciH, 4e KOe(HIHEHTHT Ha.
npenasaHe (YCHABaHETO Ha curHana) e K, =78, a ycuasaTeaHusT
KOoe(DUIIMEHT Ha PE3OHAHCHMS YCHABaTeJ OT 3axaua 158 e K,=71,25..
Caie0oBaTelHO OGIOTO YCH/IBaHE HA BXOAAIUMA CUrHanm e

Ko6u4 = Kp.ax . Kp.yc = 7,8 . 71,25 = 555,8.
Coraacao ¢opmyaa 116 o6uioro ycunsane B neuubenn e
Kooy =2010g 555,8 = 20.2,744=54,88 ~ 55 peuntena.

165. Kpusata Ha o01iaTa M3GHpaTeJHOCT Ha BHCOKOYECTOTHATa:
yacT Ha eNIMH PaJHONDHEMHMK € JaleHa Ha puC. 65. Tasu kpusa
noxasBa, ue HAaNpEeXEHHWETO C pe3oHaHcHa uectota 3000 xxy e
ycueso 1000 nbTH, a HampeXKeHuaTa C MO-HHCKA H C NO-BHCOKA.
YeCTOTa OT Pe30HAHCHaTa ca yCWAeHH mno-cra6o. Jla ce onpeneny
B neunbenu OTcAabBaHeTO Ha CMYyUlaBalllHg CHCHaJA C  4eCTOTa
3010 xxy, OTCTOALL Ha 4YECTOTHO OTkAOHeHHe Af =10 xxy ot
pesOHaHCHATA YeCTOTa. : _ .

Pemenue. Cnopea ¢popmyna 116 a ycunpaneTo Ha CMyINABALUHA
CHI'HA/, CPaBHEHO C YCH/BAaHETO Ha MOJIe3HHs CHTHAJX C Pe30HAHCHA.
uectora f, =3000 xxy, e

CrenoBaTesHO CMylIaBaWKMAT curnan e ¢ 28 xenuGena no-ciabo-
YCHJEH OT NOJe3HHR H/H BCe eIHO M3GHPaTeNHOCTTA HA MPHEMHUKA.
e munyc 28 neuutGena. TasH H30HPATENHOCT € JAaaed HEAOCTATDHUHA,.
3aI0TO CbBPEMEHBMTE KbCOBBJHOBH PaJHONPHEMHHUM TpaGBa Xa
UMAT HM36HPaTeJHOCT Hal manko — 50 J6. .

166. Koako mbTH TpaOBa ja ce yBeJHYH OTHOIIEHHETO MEXIY
NOJIe3HUss M CMYIUaBallWsi CHMHaJ OT MpelllecTBYBalLlaTa 3ajava
165, 3a Xa ce NOCTHrHe ’KejaHaTa WsGupateasocT y=—50 067

Pemenne. Cobraacio dpopmyna 116a

Yon=201og =50,
50

OTrAeTo Hamupame, ve log % == 2,5.

127

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5

Ha nocnenuus norapuTsM CHOTBETCTBYBa OTHOIUEHHE

KO€TO 03HaYaBa, Ye CMYINABAIUKAT CHrHAJ TPAGBa Na GbXe ycuaeH
30) mbTH M0-cmaGo OT moJe3HUst (PE3OHAHCHUS) CHTHAJ.

CobraacHo KpuBata Ha puc. 65 CMyINABAIMAT CHrHAJ C 4eCTOTA

f=3010 xxy e ycunen 12—89—=25 DBbTH NO-CNa60 B CpaBHEHHE ¢

pe3soHadcHust ‘curnan. CnenoBaTeNHO OTHOLICHHETO MeXNy M0Je3HHs
: ‘ 300
H CMyWaBaulud CHCHAN TPAGBA Ja ce YBeJHUYH omie ’§§=]2 I'bTH.

ToBa moxe na ce mocTurHe ¢ BTOPHM TPENTAL( KPBr BHB BXOXHHTE
BEPUrH HJH MBK Aa Ce ynoTpebu olle eJHO BHCOKOYECTOTHO YCHJI-
BaTeNHO CTHMAIO CBC M3GHPATENHOCT

Id

y=201og X = 2010g (L) =—21,6 ~—2206
Kp 12

167. la ce onpesiens’ c moMomTa Ha KpuBaTa Ha usbupare-
HOCTTa ‘Ha pUC. 65 ¢ KOAKO XenuGesna MNo-c1aGo Ce YCHIABA CHTHa-
ABT ¢ yecrora f=3012,5 xxy. '

168. 1a ce onpenenn Hafl-roasmoTo YCTORYHBO yCHWJIBaHEe Ha
PEe30HAHCHAS YCWJABATEN OT 33dj4aua 158, HanbaHes ¢ Jamna 2K2M

(nenroxn), mmaw S =0,95%x H. MeXAYyeJNeKTPOAEH, KamalHTeT

Cap=0,02 ng 3a uecrorara f = 3750 000 xg wan = 23 550 000 L.
Pemenne Ycroiiunsoro ycuasare ce onpenens ¢ popmyaa 117

: s . ! 0,00095 —
Kyem =0,63 \/m Can = 903\ 23555.000 0,0000000000002 = 27.

[lpu ycrosusita Ha 3amaua 158 ce nonyun ycunsane K, —71,25;
CNeI0BAaTENHO YCHABATE/AT OT Ta3sH 3aJava MMa HEYCTOHUHBO YCHJ-
BaHe. 3a Ja ce YCTAHOBH JalH TO3H YCH/IBATE] INE C€ CAMOBB3-
Oyay, HeOGXOZMMO € JHa Ce HAanpaBM NPOBEPKA CbC CJjelJHAaTa

¢dopmyna ,
‘ wC,p SZ2 <2. ; (118)

Hepasencrsoro or mocaeanata ¢opmyna e ycaoBue 3a Jmmnca
Ha camoBB30yXJaHe Ha ychaBaTeas. B tasu dopmyna Z, e amon-
"HHAT MMOENAHC HAa JIaMIaTa, PaBeH M Ha HMMEAAHCA HAa BXOLHMS
TPenTsu Kpbr ' NG

© C,p S Z,2=23 550 000 .0,00000000000002. 0,00095 . 750002 =2,48.

128

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5



I .

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5

[oHexe ce MOAYYH YHCIO, NO-TONAMO OT 2, yCmnBaTeVIAT Lie

. ce camoBb3byznu. 3a na He ce ‘caMoB36y 14, HEOGXOLMMO € IBaTa
TpenTAIM KPBra Aa MMar 'mo-ManbK uMnenanc Z, (Ka MMar no-
MaJKa MHLYKTHBHOCT H NO-TOAAM kanamureT). Heka nanpuMep na
npoBepHM YCHJBATENs OT 3alatd 157 ¢ Z,=30 xoma. Kato ce
OCTABH Tasu CTOMHOCT Ha Z; BBB ¢opmyana 118, moayyasa ce
ancaoTo 0,24, KOETO e I0-ManKo oT 2. CnexoBaTesHO TO3H YCHA-
BaTes HAMa Ja ce CAMOBB3OYIH. [Tonexe HErOBHAT KOE(QMIMEHT
#a ycunpase K,=28,5 e nouri paBeH Ha Kycm=21, TpsifBa 1a ce.,
3aKJIIOUH, 4e TOH He caMO ue HiMa Ja ce caMOBB36YIH, HO ¥ LIe -

" .ycuaABa YCTONUHMBO. ' : o

169. Ila ce nposepH ZXanu Ime ce caMOBB3OYAH YCH/IBaTEAAT
OT 3ajdya 168 u nanu ute ycuasa yCcTONYABO, aKO BMECTO NEHTOAA
- 2K2M ce ynotpe6# MNEHTOLBT 6K7, umauy no-roasaMa CTPbMHHHA

S=1,65 ? u no-ManbK KanamureT Cgp=0,003 ng, a TpenramuTe

KPBroBe Ca C ToJIeMHSl MMMeJaHC Z,=15 xoma.
. . . \

3. IETEKTOPH

-, ToxksbT, KOATO C& CbH3AaBa NpH pa6oTaTa Ha BCEKH NETEKTOD,
, e CBCTOM OT TPH ChCTaBHHM: [OCTOSHHOTOKOBA CBbCTaBHA I,
[IPOMEHHBOTOKOBA ChCTaBHA C HUCKA : ~
yectoTa [y « W TNPOMEHIHBOTOKOBA .
CHCTAaBHA C BHCOKA 4eCTOTa g« i >

Ig=I_+1ly ot ' (119)

MocrosunoToKOBaTa ChCTaBHA Cb-  #7FT 3w o .
3/aBa B TOBaPHOTO C’bIpOTHBJERHE R
(puc. 66)  OTpHIATENHO ABTOMATHY- E‘p'_—i/d«
HO - Hampe)XKeHHe (aBTOMATHYHA [MO- : il
AApu3anua) B S R

E=I-.R. _  (120)
Hpomeanuaoroxona'ra ChCTaBHA C HHCKA 4eCTOoTa Cbaﬂaﬁa B

CBHIOTO TOBAPHO ' ChOPOTHBJIEHHE KEJIAHOTO HUCKOYECTOTHO Ha-
pexkeHHe

Puc. 66

U=l R (121)

'a BHCOKOUECTOTHATa ChHCTaBHA [, 4 3aTBAPA HAKBCO BEpHrATa CH
fpes WYHTHPAMIMA KanauureT C (puc. 66). " e
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Bcexu zerexrop TpsGBa A8 OTroBaps H& CACAHHTE MSHCKBRHHA:
l. Jla UMa ROCTATHYHO rosdM KOCPHUMEHT Ha
npenasaHe 1

Una . , *
K=alor (2
B Tasn ¢opmyna Uy, € aMEAHTYIATa Ea NPOM3BENEHOTO HUCKO-
YECTOTHO HANpeXeHHe, M — KOCHUIMEHTHT Ha MONYNAUMA Ha
BXOAAWMA cHrHan, a8 U,y — aMIIMTYyZaTa Ha HANPEXEHHETO
- (BMCOKOYECTOTHO) HA TO3H CHTHaJ. ‘ ‘ :
2.4 uMa XOPH3OHTAJHA YECTOTHA xXapaKkTephn
- CTHKa (puc. 67), cped JeTeKTOPBLT na _pa6Gotn Ges auselinm
(9eCTOTHH) MSKDUBSIBAHMA MAK CBHC CAAGH HSKDUBABAHKSA.

t7’;' .
IIJ./ 'N‘i
w ' ST,
& ' ;
/4 s g

.24 |

7 wmwmmm Flay.

Puc. 67

3. la uMa MaJKH HeaHHeRHH H3KkpuBaBaHns, [Ipn
KBaJpaTHYHHS JCTEKTOP CTENEHTA HA HeJHHeRARMTEe HSKDHBABaHUSA
ce onpexeas ¢ dopmyaara S o

K= (123)

" B KoATO K/ e KOeHIUMEHT BT Ha HeHHeAHUTE H3KDHBABaHUA (KJAHD-
¢$axTopsbT), KOATO NpexcTaBnABa OTHOUIEHME MEXIY aMILUINTyRaTa
Ha TOKOBaTA CLCTABHA C ABOHHA vecrora 22+2(2xF) M amnau-
‘TylaTa Ha CBCTaBHATA C OCHOBHAa vecToTa Q=2nF (NOsE3HaTa
C'bCTaBHA) \ ~

: , 1. Usa™ Usr

. Mocaeznata ;asneuMocT € B Cina 82 CHHYCOMARMHO MORYJH-

paio HanpexKeHHe NMPH BAJMYHOCT. CAMQ Ha XapMOHW4HATa 2F.
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; ﬂocoqeme ne:mnemm nsnpmuam ce guxm' Ha Béaunedl-
HATa AETEKTOPHA XapakrepucTsxa. Hpyr: marowmmk ma meaumefimd
HaKkpueABamUA ¢ rpynata RC (pac. 66). ‘3a.2a He ce opoAnT us-
xpunxnam N0 TasW JMHMS, HEOOXOXMMO & Xace crasu yc.nosnero

rRe<OZ® . amy

4 Ila uMa BHb3MOXKHO. no-romnrp axonno c'bnpo-
‘Tusnenne U ‘ L

Rux="2 Ta (126)

. Ilpu pemerbunust u XHOMEHS ZeTeKTOP 6 MOCAEAOBATENHE
¢xema (puc. 68,a u70, a) axomoro c'bnpomnenue ce onpe.uemr

. q)opmyna'ra : i
‘ Rax—'—, e (127) \
a npn IeTeKTopUTe ¢ napanenia cxeua (puc. 68, 6 u 70 6)
Ru——~ o (128)

"——'.—-m-lu__huh—J

=

Pnc. 68
v 3anawn
170. PesonancHuST ycmmare:( OT 3axaua’ 162 nonana usxomr-
moro ‘e Hanpexenne Usy=U, =Ux=75 M8 ua pemerbuen’
| XeTeKTOp, H3N'BJIHEH NO cxemara Ha puc, 68,a. Hanpexenwero e. -
‘MOZYAHPARO ¢ m=80%. KoeuumenTsT Ha penaBaHe Ha pemeTDHy-
HaTa BEpra, B3eTa KaTo JETCKTOPHA, e K,=09. Otreusoro pe- .
WeTHYRO CHNPOTHBACHHE & Rp='1 "M20M. J1a cé onpexensT : HACKO;
4¢CTOTHOTO HanpexeHue B 15,,. ABTOMATAYHOTO Haupeenue £,
_TPATé CLCTARMHM HA DeIeTbunus TOK Ir, 1,,“ n 1,,” W BXOAHOTO
Acmpornuenne Ha JeTeKTOpa. . o
131
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: Pemex—me Aun.rm'ry,z:a-ra Ha uaxenxuxoro HHCKOYECTOTHO Ha-
npexenne (aa pemenqua'ra —Bepm‘a) c'r:macuo q;opuyzxa 122 e

s Upyy= KmU,.‘—OQ 08.75= 54 M8,
ToBa HHCKOYECTQTHO ﬂaqpex(enue e Cb3JAAEHO OT HHCKO¥e-
. CTOTeH TOK mpea R, -
A 1 UPM u _ 00»00.54‘ .
Pas Rp 1000 000

A’Brouaﬂmuom npezmanpemeuue '0GMKHOBEHO ce pammsa Ha
‘90 +-95%, or amnaHMTyHaTa Ha BXOASUIOTO BHCOKOYECTOTHO . Ha-
npe;xexme npneuame . ! .

-E,=0,95. U,u~095 75 7,1 mMa.

ToBa nanpe;xexme e’ Ch3JafieHo OT npo'mqaumﬂ npea R,, no-
CTOsIHeH TOK . , ‘

;00000000054 d~=00054 nra.

= gz %-ooooooooon P _00071 MKa.
C'bmacno bopmyaa 127 on.uno'ro c'bnpoma.nenue e
 Ry=Re 1000000 —~500000 oxa. - -

2

' ChnenoBaTenHo CBIVIACHO (bopmyna l?b amn.uuryna'ra Ha BHCOKO-
. © YeCTOTHHS TOK &

I ©_ Usx_ 00075

b = =000 = o,opdooooxs a =015 wia.

-171. Kou oT usumcienuTe B npenifiecTByBamaTa- sajaua Beau-
| UMHM [Ue Ce HSMEHAT, aKO PEWETHYHWAT NCTEKTOP Ce ‘USIbAHH
‘cropex cxeMaTta Ha puc. 68,67
Orroaop Ille ce usmeHAT caMo R,, U /,., 4 HMEHHO:

" CBIMIACHO (bopuyna 128 R,x—_l? —&%«—333 333 o.mz,
. ' -1,,‘=%ﬂ—g—§39§%3_0000000025 a _0025 Ma.

172, Il,a ce onpenenH xoedmuxeunr Ha npemmane Ha pemer'hq- '
HHTe ne'rexropu OoT 3ajgaud 169 u 170, axo Te ca H3NbJIHEHH C
TpHoA, uMaw R;=20 xoma, D=0,05, a BbHIIHOTO CHAPOTUBAEHHE
(ToBapHOTO) R,=80 xbma. Komco roasMo e usxonﬂmoro na.npeo
)xemle Ha ne'rex'ropa? S

132 .
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PemeHHe. I'Iponaseneuoro’ B pemenqﬂara BEpHTa Ha ZeTeK-
TOpa HHCKOUECTOTHO Hanpexenue U, =54 w8 ce 'ycursa:oT-

_ne'rex'ropna'!a namna npu Koe(pHIMenT . -

J(, 1 Ra 1 80
ye= DRI+Ra 005 20+80

Anozmofo HAPOMEHJINBO Hanpexceﬂne (usxonﬂmo sa nerex‘ropa) e
Uuax-—Ua-—Kyc Up” = 16 5, 4 = 86 4 wus. "\

Koedmnneurm Ha fpezaBaHe ﬂa uenuﬂ ne'rex-rop cm‘nacuo
¢opmyna 122

[

=16. '

U - 864
, K m Uz« 08 75

173. anxoqecro'ruoro ﬂanpexceﬁue, KOETO €& TOMYYH. Ha H3-
. ' XO&a Ha JETeKTopa OT npenmecmyaamara samava, € TBLpAe
HHCKO M 32 HErOBOTO MO-HATaTbIll- : :
HO yCHABaHe Ca HEOGXOLMMH nBe
HHCKOYECTOTHH YCHABATe/NHH CTb-
nana. - 3aTosa paXMOMOGHTENST
- pemaBa Za NPEeKOHCTPYHMpa AETeK-
TOpa CH B -pereHepaTHBEH
‘crnopex €xemara Ha pHc. 69,83
~ &a ymoTpeGH CaMO €JHO HHCKO-
4eCTOTHO CTblajo. [la ce u3uucau
KOJIKO II'bTH 1UE Ce YBENHWH YCHI-
BAHETO Ha CT'BNAJOTO, aKO MEXIY
Kpbrosara Gobuna Lyp=40 Mrxn :
(Bmx 3aiaum 158 u 172) u GoGw- ' L
HaTa 3a 06paTHa CBP'B3Ka CBINECTBYBA xoed)nnnen'r M= 05 MKXH,
a NoJ BAHSHHUE HA ne'rex'ropa (na BxomHOTO MY c'bnpomaneune) aK-
THBHOTO 'CHIDOTHBICHHE Ha KpBbra e nopachano or 9 Ha 12 oma.
Pemenne Hapacraneto Ha. ycxmsane'ro ce onpene:m c

-144

-

Q)opuy.na'ra -
Kpe: _ 1 o )
Crp'buﬂuna'ra Ha Jlamnara CBOTBETHO Ha JAHHMTE OT 3aaada
172 e o '
1 Ma
S= D Ri~ 0,05.20000 0001 =l "8

Bemunnara %Ig 1; ?émgoooooooi‘;s
)

\

= 0,93
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[Tonesxe ycmumuero Ges oGpama np'bsxa e K,,: 16 npn Ha-
AUYHOCT HA TAKABA TO e nopacae Cbraaco dopumyna 129

\ [ 1 1 ! "
—sM=T1Togy = 14 UeTH, ’

\ 1 )

RC ; : o
'KOGTO 03HAYaBa, Ye PereHePaTHBHHAT nerexrop me ycmma 14.16 =
= 224 neTH Cnenoaa'renuo nsxoxsmo-ro Ny uanpex:euue mp Gbae

174. Ile'reln‘opyr 0'r 3anaqn 170 H 172 uMa aennueﬁaa AeTeK-
TOPHa XapaKTePHCTHKA C KBajpaTHueH xapakrtep. [la ce onpemems
aunuTyzaTa Ha- n‘.axonamoro Hanpexesne ¢ ‘XapMOHAuHATA ' YeC-
Tora 2F.
Pemenue Cwﬁcno (bopuy.na 123 koedunuensnr Ha HemH-
neﬁno-ro uskpunaaane, NPEXH3BHKAHO OT aropa'ra xapuoamna 2F, e
L K=m=%B 022209 '
. o Cne.nosa'reano CBIAaCHO Q)opuy.na 124 u npn U;._864 M8
- " Usp=K;.Up=02.86,4=1%8 xs. |

. 175. ‘-Iecro'mara XapaKTEPHCTHKA Ha ZeTeKTopa OT saJxalm 170

" H 172 uMa’ ouepranmero, NOKasaHo Ha pHC. 67. Msxomsuforo ma-
npexkeHne B sajada 172 ¢ amnauryna U,..=86,4 ws uMa gecToTa
F=1000 xg. Ila ce oppemess aMmiMTYAaTa HA MBXONAMOTO HHC- -
KOYECTOTHO HANpeXeHwe, ak0 BHCOKOUECTOTHHST CHPHAN €. MOAYAH- |
pan ¢ nanpexenue ‘¢ wectora F=6000' xg. npn c-mmm lcoecbu-
NMEeHT Ha uonymnnma m=08= 80%. / '

o Pemenue'Or puc. 67 ce Buikaa, ue xoeqmuuemr na npena-

. Bane K 3a uecrotara. F,=6000 x4 muma crofisoct 88 % or xoedn- -

DHeHTa Ha nﬁenanaue 'sa Fy=1000 xz, Cnenona'reauo

K,:— 14,4,088=12 T u
U,p=12,7,5,4=68,58 M8.
176 Koaxo uaﬂ -rONAMa 'rpnGBa Aa 6'bne .upnycmuara c'rom(ocr

Ha CHNPOTHBJEHHETO R HA XMOXHUA,_ nerexTop Ha puc. 70,a u 70,6,
3a Jna He ce no.nytta'r _He/IMHeAHY nsxpnaanauua 1pH m= 08 npm

- C=100 ng w npk F;=1000 x4 u F,=5000 xi?. -
Pemenne 3a Q,—2nF, 6,28. 1000 6280 é CBICHO
_ ¢opmyna 125 ‘ : . S
<y (TR = ‘
Rl— m@,.C 086128 . 0,0000000001 =1 185000 oxa.
134 | o \. v T ) '
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3s Qg;an}=6.28.5000=31 400 %

Rnée’i 3 4%;.'-05’(8;)0000001:240000 oxa=240 xo)ca. b

3@ Lop. . EE LL. ¥,

(4

r—'m

a

Pue. 70

MoHexe HUCKOWECTOTHHAT CHrHAA CHADBPKE H HHCKH, H BHCOKH
. 3BYKOBH 4eCTOTH, H36upa ce Ho- MasKaTa c'roﬁnocr R=240 xona,
K4TO ce sakpbraspa Ha 250 xoxa..

177, BXOASIMAT CHrHAA B AHORHHS HAETEKTOP Ha puc. 70, mo-
KasaH Ha eKpaga Ha ocuunorpada, Hma BHAA Ha DHC. 71 npum
MakcHManHa aMnauTyaHa CTORHOCT Uuaxc=3,2 6 H MUHMMaNHa
Uwuy=0,8 8. Jla ce onpenenu aMnjHTyAaTa Ha H3XOAAIIOTO HHCKO-
YeCTOTHO Hampexenue, ako xoeduuuenTsr K=0,9. ! .

R

Wz, &
I g

A | U
Puc. 71 o Pxc. 72

178. BXOXAmMAT BHCOKOUECTOTEH CHrHaa OT sanaua 177 ce

flofaBa Ha aHOXEH MAETeKTOp. Ha puc. 72, muam xoeduuueHT Ha

npexapane K==25. Jla ce onpepenu aMnjHTyRaTa Ha - anonuoro
fIDOMEH/IMEO HATIpeXEeHHe HA AETEKTOpA. : ,

- 136
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]

_ 179. 3amo koedumuenTsT K Ha aHOXHMS AETEKTOP OT 3ajaua
- 178 e no-ronaM OT 1, a CHINUAT KOe(PHIMEHT HA THOAHHSA HETeK-
TOp OT 3amaua 177 e mo-Maabk ot 1. , ]

180. 3amo koeduuHeHTPT Ha NpejaBaHe Ha pemeThuHHA Xe-
TeKTOp OT 3anaya 172, a umenHo K=14,4 € MHOro no-roasM OT
ChIMA KOe(HIMEHT NpPH AHOJHHMS AETEKTOp OT 3ajaua 1787

4. HUICKOYECTOTHH s"cunBA‘rl_st
v a) O61ud noJOXKEHHs

.Bcexu HHCKqucioTeﬂ yCHJIBaTeJl Cé XapaKTEpPHUsHpa C xoedu-
LIHEeHT HAa YCHJBaHe. '

Uysx - . ’ .
K= Uor " (130)‘

B HIMpOKHA HHCKOYECTOTEH O6XBaT YCHJABAHETO € 4YecTOTHO
3aBHCUMO — TOBA Ce H3pa3fBa C KO€(HIHeHTa Ha HEPaBHOMEPHOCT
N (xoeduUMEHT Ha YeCTOTHH HM3KPHBABAHHSA), NpPEACTABAABALL OT-
HOlleHHe MeXXAy KoedHIMeHTa Ha YCHIBaHe HA IpaHuyHure (Haii-
BHCOKA M Hail-HHCKa) 3BYKOBH U€CTOTH M koe(HIMEHTa HA yCHIBaHe
Ha CPeXHMTe 3BYKOBH 4yecToTH (Fp~=800--1000 xg):

. Kzp .

N=7=. (131

, Kep R (131y

*  YcunBaHETO. M HEPaBHOMEPHOCTTa Ha CBIOTO NO 06XBaTa Morat

Ia ce u3pasaT H.c Jenubenu — c ¢opmyna 116, koraTo ce oT-
HaCsl 3a CTeneH Ha YCHJIBaHE Ha HalpexKeHHE H € QopmynaTa

‘ Py, . By . ) \ !

] P u N= 1010gp—°, (132)4

KOraTO Ce W3pa3siBa YCHIBAHETO HA HHEKOYECTOTHA MOIIHOCT.,

C nmemubGenn ce M3pa3siBa ¥ HHBOTO Ha YCHIEHOTO HAHM He-

YCH/IEHO HHCKOYECTOTHO HanpexeHue

Sos=20 1og(7’$—75;20 log 1,29 U. (133),

K=10log

.B nocnenuata ¢opmysna U,=0,775 6 e HyneBOTO Hanpe-
HHTEJHO HHBO, C KOETO Cé CPaBHSBAa JAaAEHOTO HaNpeXeHHe.

C neunu6enn MOXe JAa Ce HM3pa3d M HHBOTO Ha KaKpa Ia €
HHCKOYECTOTHA MOIIHOCT : :

Sos=10logp. = 10log gz, . 134y

136 ) . . . N
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B tosM. ciyualt 3a Hyn€BO_ HMBO HAa MONIHOCTTA Ce. MpUEMa
. momgocTTa Fy=1 #8m=0,001 sm, nonyuesa B CHOPOTHBACHHE
. R=600 oxa. : g : .

_ 3anauu.

‘181, ITpouspexeHOTO OT pelleT’hbulHs JETEKTOp OT 3azada 172
HHCKOUeCTOTHO Hanpexenne U, ==86,4 48 ce mOJaBa 3a yCHIBaHE .
B MEHTONEH YCHIBATe/; B AHOJHATA BePHra Ha CBHILMsA Ce NONydaBa
usxoasmo Hanpexerue U,=4,3 6. Ila.ce onpenenu yCuaBaHeTo:
Ha CTBUAJNOTO M_HANPEXHMTENHOTO HHBO HA MSXOASNIUA CHMIHAIL. -

Pe m6e HHe. YCHIBAHETO, H3PA3EHO B AeLUGeH, CHIIACHO ¢op-
myna 116 B ' T

K=20 1og0_j‘°-'§’—6=2o. 1,699=34 6.

HanpeXuTeIHOTO HMBO Ha BXOJAIIMS CHUTHAJ CHLIacHO dopmyna
133 e : : T

, Sux=2010g 990 19 6.

' HanpeWTeJHOTO HHBO Ha M3XOASAIINA CHrHaMX €

+ Sux=20l0g grys=-+ 15 06.

Tocnenuute fiBa pesyaTara MOKA3BaT, e IeACTBHTeNHO CTBHA-
noto ycunsa 15— (—19)=34 96. . -

182. 3a ycuasateaute OT 1-BH KJac ce JOMyCKa 4ecTOTHA MPO-
nyckateasocT - ot 50--60xy4 no- 6500 ——8000 xy npu Hepas-
HOMEPHOCT B yCHABaHeTO 1,25 WBHTH; NpH yCHJIBaTeNHTE OF 2-pn
K/aC HePaBHOMEPHOCTTA € no-ronsiMa—1,4 WhTH; a_yCHABATE/NHTE
‘OT 3-TH Kkiac uWMar HepasHomepuoct 1,8 meth. [la ce H3uHCIH
HepaBHOMEpPHOCTTAa Ha TE3H YCH/IBaTeJH B Jeuubenn. ‘

P e m e nue. [Tocouenara HepaBroMepHocT N=1,25,1,41 1,8 cb-
raacHo ¢opmyna 131 TpsGpa na ce pasGupa, 4e 3a rPaHHSHHTE !
gecToTH ycuapaseto e 1,25 (1,4 mar 1,8) WbTH NO-MaaKo OT yCHA- -
BaHETO Ha HANPEXEHMATa CBC CPeJHH -4eCTOTH. Ceornacio ¢op-
myana 116 ycunsaTensar or l-BH KJaac MMa HEPAaBHOMEPHOCT

N=201log 1,25=20.0,0969 ~~2 06

3a ycwiBaTeas OT 2-pH Kaac N=20 log 1,4~s3 06;
“3a ycuapatens or 3-TH kaac N=20 log 1,825 a6,

7
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183. MuxpodonsT Ha exma ycunsarensa ypenGa npo#seexaa
10 mxem wumcxovecrorna MOIHOCT, 3 KpafiHOTO, CT'BNaNO HA
CbittaTa ypenGa — 100 sm mommocr. [a ce ompenesn HMBOTO Ha
'BXOAAIATA ¥ HSXOMAUIATA MOIIHOCT M CTENEHTAa'HA YCH/BaHE.

‘Pemenne. Cornacuo ¢opuyna 134 muBoTo Ha BxoxAmaTa
'MOLIHOCT € ' '

Tt 0,00001 o

Hénowjp Ha MSXOXAIIATA MOIIHOCT & S= 10 log oot =450 d6.
© Crenenta Ha YCHNBRHETO Ha HHCKOMECTOTHHS CHrHad e
~ K=10 log o0 =70 06=1-50 — (— 20).

. 184, C'rene“m'a HA YCHIBAHE H3 eAHA YCHABaTe/NHAa YypenGa e
60 00. Usxonamoro Hampexenne e 100 . Koako roasMo e Bxo-
AAIIOTO Hanpexenue ? . -
_ - ,

'6) HHCKOUECPOTHH yCHABATEIH Ha HampemenHe
! ) , :

YCHNBAHETO HA' HANPEXEHHS CBC ‘CPeXHM laayxoau '9eCTOTH
+ «(800—1000 xz) sa TpuoneH ycunsarex che CBIpoTHBAEHHE (pHC. 73) .

Puc. 73

'Ce M3UHCAsBA ¢ GopMyna’ 62, & ycuABAHETO C NEHTOREH yCHA-
'BaTes — cbC dopMynara L ‘

| Kep=SRa S (3y)
(Ipu Tprozen npeziycmma'xjen - : o
. -a NIpH MeEHTOAeH : o o -
. 7 Re=(005+0,1) R. L (137)

138 '

|

Sanitized Copy Approved for Release 2010/04/13 - CIA-RDP80T00246A042500220001-5



Sanitized Copy Approved for Release 201'0/04/13 : CIA-RDP8OT00246A042500220001-5

!

Pemn-mo-ro OTTEeYHO. C'bnpomaeane R, Ha cne.nnauxa'ra
Aauma ce onpene.na ¢ dopuynara.

R,_(34-10)Ra R ("‘138)

Pnc 74 ' o ’ B

KoedummerrsT Ha ycuisaHe; Ha . cpenmrre YeCTOTH Ha npoce.u-
. HHS TIPeRyCHABaTeN (pnc 74) ce onpenens ¢ cbopuynata :
. : , \ ¥ A. Kc»,__—,_p,, (139)
a ycwlaane'ro Ha CBIIATE YECTOTH npn ‘rpauc(popua-ropuna npen-
: ycn.naren (puc. 75) —'c d)opuy.na'ra o
3e'ro /] :’7’ e npesonﬂoro omomenne Ha 'rpanctbopua'ropa [
1

HOCT, no-ro.rmua OT eAHHHIA, ) o : . .

B  Pme.T5
‘ToneMumaTa Ha PA3fENMTENHHS KOHAEHSAaTOD HA DEOCTATHHSA
npenycmnaren (puc. 73) MOxe & Ce MSYHCAH C YPABHEHHETO

1 .
Fo= G B - q4n)
139
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B ToBa ypaBhenue F, e JO/HaTa rpaHyYHa 4ecTOTa, 3a KOSATO
ycunBdneto K crasa 2 =1,41 nwtu T0-MAJIKO OT YCH/ABAHETO Ha
CPeHHTE YeCTOTH, o . = ’

loprata rpaHHYHa "wecTOTa (NDH TPHOXEH NpeayCHIBATEN) Ce
usuHcaABa ¢ Qopmyaara .o :

. __ 1 S |
- ) Fi= 27 Ri Cexs ’ . (142)
a 3a MEHTOXHMA, PEOCTATEH NDENYCHABATEN — C YPABHEHHETO
) . 1 : .
g Fa:21tpa Cexs * (143)

3a na He ce\NOMYuM pelleTBYEH TOK, MAKCHMANHATA AMIVIATYLa,
. Ha BBL3CYNUTENHOTO Hampexenue (NDH TPHONEH IMpexycHABaTeN)
© Tpsi6Ba Aa OTroBAps Ha YCJIOBHETO ‘ '

Uppare =285 =1, 144y

‘ : . ' Sl ) .
HeoGxonumoro pemerbuso Hanpexenue F, (3a TPHOAHHS npen-
ycunsaten) ce usuucassa ¢ dopmynara : N :

CE=-Bf T 45)

7

3agayn . ‘

. 185, Tpuomen npexycunsaten € H3MBAHEH. CbC c'baerc!air_a
namna Y5240 (HoBo osHauenme 2C2), KOATO MMa BBLTPEHMIHO Cb-
npotuBiende R;=17 xoma u npounnaemoct D=0,045. Ttomuara - -
rpaHuyHa vyectora f,=20 Xy, a c6OpHUAT napaneneH KanailuTeT
(1aMIIOBH KaMalUTETH NJIOC MOHTAXHHMS Kanauuter) C..,=50 ng.
YcunsarensiT e WSNBAHEH O cxemara Ha puc. 73. la ce onpe-’
ZeMAT eAEMEHTHTE HA CTHNANOTO H CTOMHOCTHTE Ha KoedHIHeHTa
Ha ycuIBaHE 3a CPEAHMTE W 3a- ABETE IPaHHYHH YeCTOTH. .-

3 Pemewne. ToBapHoTo cbupoTHBACHHE cbraacio  dopmyna
137 e SR S *

Ra=R;(5+10)=(5-=-10)17=85-170 Koma.
\ .

-

Ws6upame mesxaunHaTa CToiHOCT : R,=100 xoxa. o :
PemerbyHoTO OTTEUHO CBNpOTHB/CHHE cnopex (opmyra 138

" Rp=(3+ 10) Ry= (3 10).100=300 - 1000 xoxa. - .
Ha6upame mexnuunara _cToliHocT R,,:-_-?OO Koma. '

140
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KanamiTeTsT H& PasKETMTENHHR KOHAEH3ETOp Ce’ Ompexens C
dopuyna 141: ' '
ci 1 R

»= 3w Fy Rp~ 6:28,20.700000

~0,0000000115 $=11500 ng.
KoeduuuenTsT Ha yéunsaue 3a cpemmré '9eCTOTH CHIMACHO
<¢opmyna 6?’e , . o '
Y A | Re 1 100
NPTD Ri+Re 0,045 174100

~ Cwraacso (popuy}ia 142 ropuata. rpémmla yecToTa € .

1 - 1 i
Fo= R Coms — 638,17 ooo.o,oooooooooosf188000 XY

VCHABaHETO HA HANDEXEHUSITa C. [PAHHYHH secrotn e 1,41
('bTH NO-MAJKO OT YCH/IBAHETO Ha CPEXHHTE YECTOTH: '

. 19,5
KFu=KFa =m= 13'3' !

—195. : L :

186. Jla ce MsuMciM MaKCHMaJHaTa aMOnJauTynAa Ha
PEMETHIHOTO MPOMEHAHBO HANpEXeEHHE Up, . uoxc 38 TPELyCHABA-
TeNHaTa JaMfa OT Safaya 185, 'aKO HANPEXXEHHETO HAa AHONHHA

 roxousTounuk e E,=120 s. Jla ce ofnpexea¥ H CBHOTBETHOTO Pe-
1eTbYHO MpexHanpekeHue . E; i MBXOAAWIOTO  AHOAHO HAMpelke-

e U,_. o
Pemenue. Coraacuo dopmyra 144 ' g
- DE 0,045.120 '
’ Up;v”a*x-c = 2a—'l= K '2 —"1=1,7 8, .

" a cnopea dopmyna 145 > ,
e L L AL LS A 3
- . VI3XORAWIOTO MaKCHMAJHO HaNPeXEHHE 3a CPEHHTE YECTOTH €
U =Up_ Kip=1,7.19=323 s. ‘
187, Jla ce onpejesAT eieMEHTHTe Ha MpelyCHABATE]A 1O
cxeMaTa Ha DHC. 73, H3N'bJHEH CHC ChBETCKHA BHCOKOOMEH TDPHOL
65, koATo mMa Muore Maaka npouunaemoct D=001n BBTPEIIHO

cuipoTusienne R;=66 xoma, u ce 3axpausa C 1O-BHCOKO Harpe-
JeHHe, OTKONKOTO TpHOXa YD 240, a uMeHHo E;=250 6. -

L 4

L[ 4
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. Pemenue. Towexe Ry e T8Bpae ronsmo, sa R, cbrascio
dopuyna 136 usbupame XONHaTa rpahuua o .
R,=5.66=330 xoxa. )

axpurassame R,=300 xoua. _ .

Otreunoro cbnpoTHBienne Bce no chaTa NPHYHHE CBIAACHO
¢opmyna 138 o ) - . : :
Rp=3,3R,=3,3.300~ 1000 xoma=1 mzonx.

- [lpn momna rpannuna vecrota F,=20 xy ' , _
~ 1 S ’ o :
C”""’=2uFRp=6,28‘- 20 1000 — 0000000008 &6=8000 ng.
Koedramenrsr ua ycunsane 3a‘cpenm'ne.g¢crorn e. '

, 1l R 1 300 - '
‘ R ,TK‘P“_,D Ri+Ra =001 86+ 300 — 52~
TopraTa rpannyHa uectoTa mpu C,.y=50 ng e
. l ; . ! l N "
25 R Cers  6,28.66,000.0,00000000005 = 43300 x4,
; Maxcumarmara anautysa #a ensOymmamoro manpememse ®

U= 1= 0020 05,
 PetireTbanoro npexpanpexenue £, —DTB“ - .f,__o'oliz__s’i =

=—125 ¢ : : S .
Makcumaagoro H3XONAIO HanpeXeHHe 32 CPeJHHTE YeCTOTH & - .

Us_=Kep U;_~82.025=205 5.

Or nonyuwémnre pesyarath B pocaexumre ABE 3aRauM ce

BHX]a, ue TPHOADY 65 Tpsbsa za 6nae ynorgedeu IpH BXOASWB
HanpeXeHus, no-maaxm or 0,25 &; TPHOLBT 5240 npu TékuBa
_ MAJIKi HaNnpexenHs He e Neaech06pasHo Jja ce ynoTpeGsapa nopaas .

.. ManKuR My koepuuuedr Ha ycuaBawe (camo. 19 eIMHANK), Ba~
NPOTHB, NDH ro/leMH BXORANIM Hanpexenus (xo 1,7 &) wodi TPHOR ~

_Tpsi6Ba Za 6bre npeanoueren npex Tpuoma 645, . -
.~ 188, Kaxpn usmenesms TpsiGea .na ce ‘HAalPaBAT B NpeLyCHABa-
Temre OT saxawn 185 u 187, axo TpHommuTe ce 3samemsT C men-

Toza 62K7, ‘xéﬁm wMa Ri=1 ueox, p '_;—;1—15= 1200 u $=12%" =
.‘ » o
42 .
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‘ Pem eHHUe. Caraacuo ‘Gopyaa -137. usGupame '
| R,=01.1000=100 xoxs. .
OTTeaHOTO CHLUPOTHBIERHE HEKA Xa GbIe '
' R,=8 R.,=8. 100_.-——‘800 iama.

. ‘ B ’ ’

\ YCHABAHETO HE HANPEXEHHATR CHC CPEANHW UYECTOTH CBHIAACHO
dopmyna 135 e K.,=SR,=00012.100000=120. . -
Fopsata rpanuuna secrora chraacio Gopuyna 143 ¢

. . N
Fo= 3% RaCexo 6,28 - 100 000 . 0,00000000005

=32000 x4.

Ako TOBapHOTO CBNPOTHBACHHE Ce yBeanwy Ha R,=300 xoma,.
ropuaTa rpaHuYHa YECTOTA mie Ce TMOWHNKH 3 neTH, & HMEHHO-
»F.= 32200 =10 666:xq. Cmsg acao; q'e_ TONAMOTO TOBapHO Cb-

. MPOTHBJEHHE € NMPHYMHA 33 CTeCHABAHE Ha 9eCTOTHMR OOXBaT. -
. '3a onpedensiie Ha MAKCWMAAHATA BHICYAMTE/HA AMUJIMTYIa: B
_Ha npejEaapexenuero BhB dopuyan 144 u 145 Tpa6ea Aa ce "
B3eMe HanpexcendeTo E, Ha expanMpamiaTa pemerka W NpOHHUae-
MocTTa D; Ha CBIIATA DeINeTKAa NO OTHOMEHHE HA N'bpBATa. ‘Hs-
 BECTHO e, ue NPH MEHTOAS BBIPEKH MHIMOMHATE MY APOHHIAEMOCT
D= %:Tz%'—.; penI€TBUHATA MY XapaKTEePUCTUKA HMa JSBO Pasio-
JI0XKeHHe, Ubuquna'ra 384 TOBa € CPaBHUTEJHO roJsMaTa NpoBHUae-
moct D,.B nanenns cayuafh Di=0,06, a Ranpexenuero E,p,=100 s..

D Ep, 4 _ 006. g
Caenoarentio Uy, =~ —l=——5——1=2 8 |
Pelue T9HOTO NMPEAHANPEXKEHHE E,:ep‘f 2 =—°’°6§ wo:—Sq.‘.
MaKCHMAIHOTO BHOXHO UPOMEHAMBO HANpekeHMe 3a CDEJHHTE:

9ecToTH . |
V Ua~=Ktp. Uﬂjaxc=l‘20‘2=‘240 8. . O
'189. Jlpocenex enycumajr.en"(’pué; 74) e WSUBAHEH CBC
- cpBerckus Tpuox 6C5, ROATO MMA NPOHULAEMOCT =0;05. Koako-
' roasM e KOG(HIHWEHTHT HA YCHJABAHE 32 CPEAHHTE YeCTOTH ?
Pemenue. Coraacao dpopuysa 139 .
- "ch=fl)-=b—16—5=20. o
4 ? l

. 190. Kax mte-ce H3MEHH ycuneaﬂefb Ba- nﬁeﬁycnnninna c
tpuona 6C5 or ppeAiecTByBailaTa sajaud, KO BBPXy Apocena:

o 143
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K e "HaMOTae BTOPMYHA HAMOTKA, KOATO HMa TPH I'bTH MOBeYe Ha-
BHBKH B CDaBHEHHE C I'bPBHYHATa ? ‘
Pemenne. Cnex HamoTaBane HAa BTODHYHATa HaMOTKa Ipo-
CeNHHAT TpaHcdopmaTop ce ripeoGpasysa B TpauchopmaTopen
{cxemara Ha puc. 75). 3a micnexnus € B cuaa ¢dopmyna 140.

® 1 3
K,,,:p..ll= D ia= ros'=20.3=60.

191. la ce onmpefenn’ MaKCHMAaIHOTO BB3GyXKAAlIO Hanpexe-
#ue Up, . . 82 TPHOZHHTE mpexycHnBaTenu c aamna 6C5 or sa-
Aaud 189 u 190, ako Hanpe:xeHHETO Ha AHONHMS TOKOMBTOYHHK.e
£E;=250 6. Jla ce onpenenu ¥ CHOTBETHOTO npexnanpexenne £,

192, Tpuonst ¥B240 e ynoTpe6eH B HHCKOYECTOTEH RC. .
'ycunsaren.. Konko ronsmo Tpsi6sa Za 6bAe KaTOLHOTO C’bIIPOTHB-
ieHHe R, (Bux cxemata Ha puc. 73), 3a .xa ce HONyYH B Hero
_fipennanpexcenne L,=—1 8, ako aHOAHMAT TOK NpH Junca Ha
8b36ywnane (U, =0) e [p=3,5 #a? lla ce onpesenn n xana- .
UHTETHT HA KaTOAHMA KOHXeHsaTop C,. ,

Pemenne. Ionexe npeamanpexenuero E, =1ls9. Ry, roNEMH-:
“HaTa Ha R, e 6bae BT

Ep _ 1 a0
‘ R.,‘_—_h_’(’)=m3=286, 3akpbriaeso: 300 oxa.

- KarozuuaT 610K He ce H3uMCAABa, a Ce B3eMa THIOB eJeK-
TPOJIHTEH KOHIEH3aTOP € KalamuTeT C=_10...59‘ MK D,

-193. B paauonpuemnuxa ,Peny6anka“ aa YCHNIBaH€¢ Ha HHCKO-
'4eCTOTHO Hanpexenue e yroTpe6eHa TpHOAHATA YacT Ha Jamnara
EBC3. Jla ce wsuncaM KoeDWIMEHTHT Ha ycunBane K., axo
0=0,033,-R;=15 xoma u R,=50 xoma. ‘

194. KaxbB me 6bae edexrst, ako B cxemMara Ha pHC. 73 ce’
MPEKBLCHE PEWIeTBYHOTO OTTEYHO CHNPOTHBAEHHE R),? ‘

OtroBop. Ilpn rosemu  BXOASIM AMIIMTYIM € BBHIMOXHO
JPEIIeTKATa Ha BTOPATa JlaMNad 1a Ce HaeJEeKTPH3HPAa NOJGKHTENHO,

- Beneacreue Ha TOBa pemeTKaTa e NPHTErAH ENeKTPOHH, KOMTO
IHe Ce HATPynaT Ha NECHUS ENEKTPOX Ha KOHNEH3aTOpa Cpeer —
BTOpaTa JaMns Iie ce Samymm. :

B) Kpaftno crenano

OcHoBHoTO npexmasHaueHHe Ha KPSAHOTO CTBMA’O (pHC. 76) e _
J4 OTAdNe MPOMEHTHBOTOKOBZ MOUIHOCT HA BHCOKOMOBODHTENS

‘« PJ.K=;—)3.¥'RI.¥; ; ' (146)

144
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B Tasn (popuyna 1, e ToKDT, xon'ro npoTHYa npes 'rpen'm-
uiaTa GoGHMKA Ha BHCOKOIOBODHTENH, & R, € HEAHOTO OMHYECKO
c'bnpo'maneune Axo ce npeneﬁperﬂar MaJIKHTE aary6n ‘B H3XO[-

" HUSA mauc@opma'rop, MOIHOCTTA " P,, ce paamma Ha nponaaene-
HaTa B xpaﬁua'ra JlaMfa MOIMHOCT P )

Py.=P. _—12 _R., (146 a)

- KbAeTO R, € ONTAMAIHOTO (Haﬁ -106pOTO) anozmo 'ronapuo cBIpo-
THBAeHHUe, 2 [, —aun.un'ryna'ra Ha npouen.maara CbCTapHa Ha
" QHOIHHUA TOK. .
[Nonexe ToK®BT /;_ npomqa npes I'bDBHYHATA HAMOTKA Ha s
XOIHHS TpaHCHOPMATOp, HMAI@- W, HaBUBKH; 3 TOKBT /,,—Ipes -
' BTOPHYHATA HAMOTKA C W, HABUBKH, OTHOLICHHETO MeXIy ABaTa
TOKa e o6pa'rﬂo nponopnuonaano Ha C'borse'ruux 6poft HaBHBKH '
o Ia~ w, . X . ‘
]sz Twt N (147)
Karo ce uma npenmm DABEHCTBOTO 'HA MOIIHOCTHTE P,.u P_
H ypaxuelme 147, Heo6X0AUMOTO npeso,uuo omomeuue —‘ Ha M3~ '

’ 2
XOIHHS 'rpancqmpma'rop e

w_ R . . (148)

wl—hVRa.'z' . , : (148)

OnTHMAHOTO Tosapno c'bnpormaneane R: na xpaeu 'rpnon.
“(puc. 76) e - _ "
R,,._(z 3)R¢, Gl L (149)

10 3azaum no puno‘reanny ‘ - ) . 7 . 145
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7
a CHINOTO NPOMEHIHBOTOKOBO cmpomaaeuue 3a k‘paﬁmm NeHTON
(puc. 77) npH O'bPBO MPHONHMEHHE CC paBHsBa Ha npaao*roxoao'ro
MY CBOPOTHBI/IEHHE

Re=12. (150

B nocnexnara dopuyna Uy e cpenuata c'roﬁﬂocr Ha aHon-
HOTO HanpexeHMe; MOPaiy HEe3HAUHTEJHOTO MPABOTOKOBO NajeHue

Puc. 77,
¢ ) ’ ' . i
Ha HanpexkeHWe B N'bPPHYHATA HAMOTKA Ha TpaHCcOpMaTopa Ha- .
npexennero Uy nps mbpso NpuG/AHN(eHHe Ce pPaBHABA Ha MOJIOC- -
HOTO HamnpexkeHHe Ha aHOAHHA TOKOH3TOUHHK Up. TOKBT I e
 CTOHHOCTTa Ha AHOXHHMS TOK NPH Jmnca na améy:xnaue U,_=0).

Puc. 78

3a na ce MOCTHrHE MO-roJiAMa YECTOTHA -PaBHOMEPHOCT Ha H3-
xonAmara MOMHOCT P_ K 32 Aa ce MOHHMXKAT .HeNHHEAHHTE H3-
KpHBABaHHS, TBBPJAe 4YeCTO B KpafiHuTe CTBOana ce ycTpofiBa

, orpuna'renua o6pa'nu Bp'b3Ka NO Hanpexenue (puc.78)

146

1
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um no tox (puc. 79). Cremenra Ha oOTpHnaTensaTa o6paTha
. BpB3Ka ce HspassBa ¢ Kkoedunuenta §, xofiTo npeacrasasnBa or-
HOIIEHHe MeXXAY TMOXaXeHOTO OT @HOJHATA B’ PeIIeTHYHATA Be-
pura Hanpexeunue U,, H aHOZIHOTO NPOMEHJHBO Hanpexenue U, :

B=g=. - (181)

- Puc. 79

Ipyu orpuuaTensaTa Bp'b3Ka ﬁo'ﬂa;npemenne (puc. 78)

R
= R—,+‘R,' (152)
a npu OTpHilaTe/HaTa 0GpaTHA BpB3Ka 10 TOK
p=tee, (183),

lopans BLBegeHaTa OTPHUATENHA O6PaTHA BPB3KA . KOeuIlH-
eHTBT Ha yCh/BaHe Ha KPaifHOTO CT'BNAMO Ce HaMansABa 14+ B K mbTH

Ko"zi—fﬁ(’;". ' (154‘)& -

3anaun

195. B kpaitHOTO "CTBNANO Ha eXHH NMpPHEMHHK . € ynorpeGen
TpHoabT ADI0]l. B TabGauuure-XapaKTepHCTHKH € [IOKasaHa npo-
MEH/IHBOTOKOBa MOWBOCT P_=1,7 sm, KoATO ce noJAydaBa mnpu

, ONITHMA/IHO TOBAapHO CbnpoTusieHue R,=5000 oxa. [a ce omnpe-
~ Zenu MPeBOJHOTO OTHOLICHWe HA HM3XOXMUN TpaHchopmaTop, ako

147
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C'bl'lpOTHBJleHHeTO Ha nncdxoronopwrenﬁ R..=4 oma. Ila ce ompe-
ReJAT MPOMEHMBHTE HANDeXeHH H npoueunnsme TOKOBE B pe'ref
TPaHC(POPMATOPHH HAMOTKH. .

Pemen we. CaraacHo. (popuyna 148

. Pe= \/i"’i_\/mso 35,3: 1.

l'lonyqeumrr pe3y/TaT NOKa3Ba, e I'bPBHYHATA HAMQTKA TPAGBa
Ha uMa 35,3 mbTH MNOBeue HABHBKH B CPaBHEHHE C BTODHYHATA.
3a za wae ronsma nunyxmauocr'ra Ha N'BPBHYHATA HAMOTKa,
nocnensara Tps6Ba na uMa roasm . Gpok HaBHBKH. [pnemame
w1—3000 HasuBKH., CiezoBaTenHO L
' w, _ 3000
Wy= 35 35,3 353 =85 HAaBHBKH.
B®3 ocroBa. Ha ¢opmyna 146a ammiutynmata ma npouexmmina _
TOK B O'bPBHYHATA HAMOTKA Ha -rpauccpopuawopa e
L= 2P, 27 oo

- | Ra 5000 —0026a 26 xa. | , ‘

Aun.nu-ryna'ra Ha npouermnsowo HanpexkeHHe
U, _=1,_.R.=0,026.5000=130 s. -

Crraacho ypasi;eime 147 ToxsT B 606HHKATa Ha BHCOKOrOBO-
purens (Toaa ¢ ¥ TOKBT Npe3 .BTOPHYHATA HAMOTKa) e

Lo=1,_ "’1 =0,026. 35,3= =0,9a.

Aun.zm'ryzlara Ha ﬂanpemeauero BBbB Bropuqna'ra Hauorxzi
U.,_l,, R,;=09.4=36 s. a

196 C'brnacuo ‘TAGNMUHUTE NAHHM 3a JaminaTa ADlOl noJses-

o HaTa MomHOCT P_=1,7 8m e noayyeHa Npu CpPeiHa CTOMHOCT Ha |
asomuus ToK I, = 40 ma= 004a H CpeiHAa CTOMHOCT HA AaHOJAHOTO
Hanpexenue U, =250 6. Jla ce MSUMCAAT: NPabOTOKOBATa' MOIL-

" HOCT, JOCTaBfiHa OT aHOXHHS TOKOM3TOYHHK, 3ary6HaTa MOLUHOCT, .
KoeHIHEHT LT Ha MI0ME3KO NefCTBUE, MAKCHMATHOTO M MHHHMATHOTO
MOMEHTHO  aHOJHO uanpe)xerme, uaxcnuanﬂua'r 1 mnauua:mnm
MOMEHTEH aHOIEH TOK. :

Pemenne, C'bmacuo d)opuyna 65 npaaoroxona'ra MOIIHOCT e
Pe=lUp= 004 250=10 em. . ... >

1

841
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Curaacuo Qopiyna 67 sary6uata homﬂogr e S .
Pa;lz=‘.P= -—-_P~= 10— 1;7-—"-8,3 am; ’
KoedunuenTsT Ha nonesHo AeiicTeue CcHrAacHO Qopmyna 66

=pe=t 017 =170.

\

-

ug -

s}
el
w0

- 200}

)

Prc. 817 © - .

‘Maxcﬁuan_ﬂowo MOMEHTHO aHONHO Hanpexenue (puc. 80) e

4 gge =Ua,+Us_=2504-130=380 s,
a MHHHMANHOTO U, = U, — U, =250 _ 1 3Q= 130 .

MakcHManHaTa MOMEHTHA CTOMHOCT Ha aHOXHHS TOK (puc. 81) e .
' laygne=lst lo_=40+26=66 wa. - ' \

v

149
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; ‘ T

MuHHMaNHATa MOMEHTHA CTOMHOCT Ha CBIIHA TOK

!

s ia‘;n=1%7 la~=40'—'26=14 Ma.

. . ) N ) . , .

CpaBHHTE/HO MAAKUSIT KOe(DUIIMEHT Ha nonesHo AeficTaue (17 9/)
ce - IB/XKH HAa TONAMOTO = MHHHMAQJIHO &HOJHO HaMpexeHue
(u,,mw— 1206) ¥ HeHamWbIHO H3NOJA3yBaHHS AayoldeH TOK — MHHH-

- ManHaTa My CTOMHOCT € XOCTa roasma: 14 ma.

197. a ce namepy aMmmiaMTyAaTa Ha B'b86y)l(1lalll0'r0 Hampe-
~ menue U,  Ha Kpaiiuus Tpuoj OT sazaya 195, axo B'b'rpemuoro

My cobhnpotubnenue; R;=1400 oxa, a nponunaemocrra  D=0,12.
Pe menune. Cbraacio ypapuenue 130
’ =Ua. _ 130
- Up=prEg

KoeduinenTsT Ha ycunsane ¢'briaacHo opmyna 62 e

1 Ra 1 5000_
K—DR1+Ra 0]26400 65

Cnenona'renuo Up_= 6—5_ =20 8

 198. [la ce ompexenu rojeMHHaTa Ha KATOZHOTO  ChOPOTHEBJIe-
nue R, (puc. 76) Ha KpaHiHOTO CTBNANO OT 3axaM 195, 196 u
197 npu I,,=40 ma u E,=—218. ' ,

- 199. B kpaitnoto crbnajo or 3axaya 195 rpuogsT AD101 e 3a-
. meHeH ¢ Kkpadinug newton EL13. la ce onpenenaT H3MeHEeHHATa,
KOHUTO TPAOBa J1a C& HANpaBAT B MOHTaXa, a' CHIIO H CTOHHO- -
CTHTE' HA TOKOBETE H. HaNpeXeHHATa. /

Pemenue. Tpuoxpr ADI0O] uMa OTOMIMTE/HO Hanpexce}me
4 8 u oronaurenes Toxk 1,6 @, a neHTOABT —Uomona=6,3 8 ¥
Iomona=0,5a. CliejoBaTe/IHO MbPBOTO M3SMEHEHHE Ile Ce CHCTOH B
NoBHINaBaHe GpOsi Ha HABMBKMTE Ha OTOIVIMTE/NHATa' HaMOTKAa Ha
CHJIOBHA TpaHC(HOPMAaTOp M ,HaMaJsiBaHe [HaMeThpa Ha N06aBbu-
HUSI NPOBOXHMK -CBrAacHO Tabnuumm 1 u 2 (Bux crp. 55). OT Ta6-
JAIATE-XaDaKTEPHCTHKH Ce BHXAa, ye neEToAbT EL13 ce nyxnae
OT HanpeXeHHe U,,o-250 6 MpH cpeaHa CTOHMHOCT Ha aHOJHMS TOK
1,,=20 xa; TOgapHOTO MY ChOpoTHBAeHHE e R,=12,5 KoMa. Ta-
KaBa crouﬂocr ce no.nyqaaa H ho dopmyna 150
Ua., 250

Ra= 1

Y W..12500 oua_12,5 Koma. S

150
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VY

Moseme R, ya newroza e Ho-roasue or R, ma TpHOZa, npe-
BOXMOTO OTHOmEHMe * chrmacwo opwysta 148 Tpubda xa ce

yBemmum: = , :
[ Ra 12500 o, .
a_’._\/f‘;\/——q —56:1. -

Mpu w;=6000 GposT Ha BTOPHIHHTE HABMBKH' mIe GBbIe

B naMnoBusi CNpaBOYHHK € JaneHa MPOMEHAHBOTOKOBaTa MO~
HOCT Ha nestoAa P.=2 sm. AmmiuTynata HA NPOMEHAHBATA
CHCTaBHA HA AaHOAHMA TOK cbriaacHo dopmyna 146a e

WP=_ [ 22 _,
o=\ [122= 0,018 2= 18 4a.

. Hanpexennero U, =1~ .R,=0,018.12500=225 s.
TokbT npe3 606HHKAaTa Ha BHCOKOTOBOPHTeNs CbraacHo ¢op-
Myna 147 e . : » - .
| L=t 1,.=56.0018=1a,
L. W

a nanpexenuero B cbiara Us.=..Rs.=1.4=4 8;
MaKCHMaJHOTO -Hanpexenue 4, ., . =Us, +Us =250+225=
=475 &; , - - :
MUHHMAJHOTO Banpexenue #g,,, = Us,—Ua=250—225=25 g;
MaKCHMAJNHHAT aHOMEH TOK iz, . =la,+ lin=20+118=38 ua;
MHUHHMAJHHAT amoRen TOK ig,, =loy—1la =20—18=2 Ma;
npaBoTOKOBaTa MOWHOCT P—=U,, . [s,=250.0,02=5 sm; .
sary6HaTa MOMHOCT Pog =P-—P.=5—2=3 sm. - ;
KoedunuueHTbT Ha NOJIE3HO Lteiicmue_'r)'=%i—=%:=0,4=40 %o.
To3n KoePMIMEHT € NO-roAsM OT K: M. X. HAa TPHOAHUA YCHA-
paten (17%), 3amOTO NPH NEHTOXA MHHMMAIHOTO QHOAHO Hampe- .
JKECHHE € MHOro MasKo 25 8, xoero npexncrasasBa camo 109/, or
HanpeXeHHEeTO Ha aHOAHus ToKousToumMK Us=U,=250 4. Ilpu
TPHOZHUS YCHABaTeN Ug,,, =120 8 € MHOro roasMo — TO mpex-
crasaspa noaru 509, or nanpe)xéimero Ha TOKOH3TOYHMKA. '
200. 3amo npH TpUHOAHATA KpafHA JaMna MHHHMAJHOTO
aHONHO HanpeXeHHe 4, . € roNsAMO, a MpH MEHTOXHATA — HE3Ha-

YHTEJIHO ?

161
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Orrosop. [Ips mentona aHoxuMTe XaPaKTEPHCTHKH 38 OTPHU-
LaTe/HH pelleThbYHH HANMPEXEHHS HMMarT M3NbKHazxa ¢opMa ¢
MHOrO CTPBMEH HaugJeH ydacThK (Taxasa (hopma HMa W HyneBaTa -
xapakTepucTHka — 3a E,=0). Ilpu Tpuoma cwimure xapaxTeph-
CTHKH ca BAAbOGHaTH Harope. [loHexe mpu 'kpaftHata Jaamria
Np MaKCHMaJIHO' BE30YKJaHe- BHONHHAT TOK CE PasTPENTABA MEXAY
la, gy » CHOTBETCTBYBAIMO HA E,=0 H la\uy=0, 3aTOBa H3N'BKHA- |
71aTa K CTPBMHA. HyJIeBa aHOXHA xapakTeépucTuka OMN ua. puc. 82,6

. MOMyCKa MHOMO HHCKO HanpexeHHe U, , 8 BATbOHATaTa M 1oO-

ZeraTa XapakTEpHCTHKa Ha TPHOXA Ha puc. 82,a o0yciaBs CpaBHH-

‘o

&y=0b
-2
-4

- Pac. 82

TEJHO BHCOKO Hanpexenue u,,, . BHCOKO OCTaTBYHO (MHHHMSIHO)
4HOJHO HanpeXKeHHe O3HaYaBa, Ye rojfAMa 4acT OT HAHPeXEHHEeTO
Ha TOKOM3TOYHMKA HE Ce PasTpPenTdABa; 3aTOBA M IIPOMEHAHBOTO-
'KOBATa MOIMHOCT MPEACTaBIABA MANTBK NS OT o6liaTa MpPaBOTO-
KOBa MOLIHOCT HA TOKOHMSTOYHHKA (MaqbK K. M. . NDH TPHOAA).
201. Ia ce’onpenenu HEOGXOAUMOTO Bh36YKAAMO HANDEXKEHHE
Up~ 3a NEHTORMHMA yCHABATe/! OT MpEXLICCTBYBAINATa 3axaya ip#s
- . R=60xoma n D=0,003. = '
. Pemenue. KoepunuentsT Ha ycuasaHe Ha nammara e,
: 1 Ra 1 125 - '
. ‘ ‘ K=p Ri+Rs — 0,008 72,5 =568..
Bb36yxaamoto Hampe:xenue U,;,:%‘}:%:&Q 8.
Tosa HanpexeHH® ¢ MHOrO [0-MaJKO OT BBH3GYKAAOTO Ha-
NpekeHHe Ha TPHOJAHHS ycuaBaTen OT 3ajmaya 197. [lpuunmara e
rOJIeMHAT YCHABaTeJNeH KOe(QHUHEHT HAa NMEHTOXA.: o -

152 a .

\

Sanitized Copy Approved for Release 2010/04/13 - CIA-RDP80T00246A042500220001-5



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5

202. Jla ce onpexea# KaTOXHOTO CBHIPOTHBACHHE R, Ha Kpail-

HUS NeHTOR OT 3agaua 199 npu [;,=20 xa u E,=7,5 6.° ‘

~ 203. B nentoxuus ycwnBaTen oT 3axasy 200 m 201 e ycrpoé-
Ha OTpHIUaTenHa OGpaTHa BPB3KA 10 HaNpekKeHHe CIOPeld CXeMaTa
Ha puc. 78. Cbnportusiendero R,=10 xoxa, R,=90 Koma, a Ka-
namureTsT C '€ AOCTaThHYHO TOJNSAM H KaNaUUTHBHOTO MY CBIPO-

 THBJIEHHE ¢ HHINOXHO M MOXe Na ce. npeHeGperse, bes orpHua- .
" TenHaTa o6paTHA BPBb3Ka KOe(DHIHEHTHT HA YCHABaHE, KAaKTO Ce
Buxna or 3amava 201, e K,,=568. [la ce ompeaenu cChmHaT

Koe(DHIIHEHT NpPH HAJMHYHOCT Ha OGpaTHA BPDBIKA. .

' Pemenne. Cobrnacio Qopmyna 152 xoeduuuesTsT Ha 0GpaT-
HaTa Bpb3Ka € - , .
T ia_ Ry 10

B=R+R, " 10+%0

=0,1=10%, -

Koedpunuentsr K., 3a cpenuure YeCTOTH NpH HaMMaHa OGPaTH
BpB3Ka ChraacHo ¢dopmyna 154 - . . ‘

; - Kep, __ 568
Ko.a.te T 1+8Kep 140,1.568 85.

204. YecTOTHaTa XaDAKTEDUCTHKA HAa YCHABATENS OT 3afaudk - \
201 e manena Ha puc. 83 ¢ kpusata ‘a. Ot Hes ‘ce BHXIa, ue
YCHABaHE'TO HA HAaNPEXEHUsTA C.rpaHHIHHUTe decToTH Fy 1 F, npex-

K.

”[ﬂ =56}d'

. L / - a \k,ﬁl&di .

1

Vo

:

— 7 —

. ' e
Prc. 837

cTaBAanBa 75 0/ OT YCH/IBAHETO 8a CPeHUTE 4eCTOTH K.p = 56,8, cHpew
Kip.s=568.0,75=42,6. Jla ce ompenend HePaBHOMEPHOCTTA Ha
YCH/IBAHETO CJeZ BBBEXAAaHETO Ha OTPHUATeIHATa 06paTHAa BpB3KA.

Pemenue. [Ipy HanuuHOCTTa HA OTPHIATE/HA OOpaTHa BPB3-
Ka Koe(pHUHEeHTHT HAa YCH/IBAHE 38 [PaHHYHHTE YECTOTH CBIVIACHO-
¢dopuyna 154 e S ‘ C
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\
’ _ Kepw 42,6 .
. Ko.Mp T 1+8Kepe  140,1.426 =8.

-

[lpu oTpEnaTenna o6paTHa BPb3ka HEPABHOMEPHOCTTA CBI/IaC-
wo ¢opmyna. 131 e : ' .-
- Kowpep __ 8 .
M:‘: Ko.s.cp —_8_.'5__0’94 - 940/0‘

HssogbT OT noxyueniTe WHCHeHW Pe3yATATH e, Ue CPABHHTENHO
ToJIAMaTa HepaBHOMEPHOCT Ha .ycuasareas (759,) G6aaropapenye
Ha OTpuuaTeJHaTa O6paTHA BPB3KA Ceé HaMaAM — KOeDHULUHEHTHT
.M nopachia sa croitoct 0,94 (Bmx kpusata 6 Ha puc. 83).

205. la ce onpefens roseMdHaTa Ha CBHOPOTHBAEHHETO Ro. B
‘CXeMaTa Ha PHC. 79, KOATO Ja Ce NPHAOXKHK [0 . OTHOUIEHHEe Ha
KpalHOTO CTBNano0 OT 3axada 195 mpu R,=5000 oma u npu
f=02. , ‘ ’ o

-206. KaxbB TOK 1ie Ce M3MepH B aHOJH4Ta BEPHra HA TPHOX-
HUSL yCHJIBaTe) Ha DHC. 76, KOATO MMa XaHHH, MOCOYEHH B 3amauyu
195 u 196, a umenno [,,=40 ma u I,.=26 na? YnorpeGsea ce

" .MuH/MaMnepMep 3a NpoMeHAMB TOK (3a cnpaBka Bk 3amaua 90.)

207. 3amo IWHAMHYHHAT * BUCOKOTOBOPHTeN He TpaGBa Za ce
BK/IOYH NUPEKTHO B aHOJHATa BEpHra Ha KpaihaTa. Jamna, a pa-
JIHOC/YIIAIKHTE MOraT Ja Ce BKJIOYaT H (e3 NOCPeACTBOTO Ha
u3xonHus Tpancdopmarop ?

-208. Kak MOXe .a ce KOHCTATHDA, ye KpaiiHaTa JaMia paboTu
C HeJuHeAHK H3KPHBABAHHA, aKO Ce yNOTpeOH caMO MHJIHaMmepmep
32 NOCTOSHEH TOK ?

Otrosop. Hemmuelinnte u3kpuBsiBaHHsS Ce ABMXKAT HA KpH-
BHHATA HAa JWHAMHYHATA JaMNOBa xapakTepucThxa. [IpH Taxasa.
XapaKTEePHCTHKA BKJIIOYEHHSAT B AHOJHATA BEPHra NpPaBOTOKOB MH-
JHaMmnepMep npu Junca Ha BB3Gyxknase (U,.=0) nokasea TOK
Ja,, a npu sanuuHocT U, CHINMAT M3MEpHTENeH ypel ce 3aieil-
CTBYBA OT NPaBOTOKOBaTa .CHCTaBHA [,_ HAa MyJCHPAIHs aHOXEH

. TOK. Ilpy HanMYHOCT Ha HeqMHeHAHM HMSKDMBABAaHMS TOKDBT /,_ he
€ paBeH Ha /,,. Axo 0Gaue IMHAMMYHATA XapaKTEPHCTHKa B pa-
‘GOTHHS CH yYacTBK e npaBa Junus (puc. 84), namnata paGoTw
‘6e3 HeJIMHe AHH IOKPHBSABAHKSA—B TOSH CY4ail TOKBT lo_ =1, (cTpen-
KaTa Ha' M3MepBATe/HHUS TIPABOTOKOB ype. ILie MokasBa Bce eRHO
H CBIIO JeJeHHe HE3aBUCHMO OT TOBAa MMa JIH MAM HAMA [0Aa-
JACHO MPOMEH/MBO HaNpexeHHe BBHB BXOAA Ha JaMnaTa).
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]

Pac. 84

' 5. CYNEPXETEPOJVHEH PAMOMNPMEMHHK

XapakTepuaTa 3a CyNepXeTEDOXHHA MEXIHHHA UeCTOTd ' fx ce
paBHsBa Ha pasiHKaTa MEXIy 4ecToTaTa f. Ha BXOASmHUA CHTHAM
M uecToTaTa f; Ha MPOH3BENEHWA C XeTEPOAMHA cromararesien

CHI'HaN . .
: fi=fi—fe. (185)

pH npuemane HA PaZMOCUTHATH BXOAHHAT KPBI B KPBI'BT Ha
BHCOKOUECTOTHHA yCHABaTen (aKO HMa TakbB) TpA6Ba na ca Ha-
CTPOEHH Ha YecToTara f., XeTepPOAWHHUAT KPDM—HA yecroTara fr,
a ;BaTa CBBP3aHM Kpbra B aHONHATa Bepura Ha npeoGpa3sysa-
Tennara namna (puc. 85) Tpsbsa Ma Ca HacTpOCHH Ha MeXJIuH-
HaTa uecToTa f,. 3a Za ceTmoayud TaK'LB CHHXPOHM3BM NPH TNpHE-
MaHe Ha BCHUKW UeCTOTH OT JajeH 06XBaT, HeOOXOIHMO € XeTe- .
POMMHHUAT KPBT XA ChABPXKA OCBEH MHIYKTHBHOCTTA L, u.npo-
MeHIMBMS KanauureT C ome JBa JONBAHMTENHH KananuTera:
napanenHo BKIOYeHHUAT kbM C JIOHaCTPOHBAIl KananureT (TpHMmep)
Crmp 1 nocnenoBaTeMuUAT Ceoza, 4YHEeTO [aBHO NpeNHa3HaueHHe e
. 7a TMOHWXH OOUIMS KPBroB KamanuTeT C Ne] co6cTBEHaTa 4eCcTOTa
" fx Ha XeTePONMHHHA KPBI Aa CTaHe C }. Mo-BHCOKAa OT CcOGCTBE-
HATA 4ecTOTa f. Ha BXOJHMA KPBI (a CBHILO M HA Kpbra HA BHCO-
KouecTOTHUs ycuasaTen). [TocnenoBaTenHuAT KanaluTeT 3a Cbraa-
cypaHe € M3BECTEH OIIE H MOJ 9YXIOTO HAMMEHOBAHHE HagHHT.
Tesu eNeMEHTH Ha XETEPOXHHHUS KDBI-Ca nocoyenH Ha puc, 86;
HA CDBIIATa 'ca JaJeHH ¥ €JEeMEHTHTe Ha BXQAHHA KDBT (v HA
"Kpbra Ha BHCOKOYECTOTHHSA yCuJBaTeN). :

155
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[Tenen cunxpouussm’ (mbamo CBOTBETCTBHE) B HACTPOMKATA Ha
XeTCPONHHHHS H BXONHHS KDBI' MOXE ZXa Ce NOCTHIHE caMO 3a
TPH HECTOTH B 06XBaTa. 3a BCHUKH OCTAHAMH HECTOTH ‘BXOAHHAT

!

o+

1

Puc, 85 -

KPBI' M KDBI'BT Ha BHCOKOYECTOTHHMS YCHABAaTea ca JAO. H3BeCTHa
CTeNleH DasCTpOEHH [10 OTHOIIGHHE HA YeCTOTaTa Ha BXOASILHS
curnan f.. Msuucnaenuero ga enementnre Ha XETEPONUHHHA KPBL
€ NI0COYEHO B ¢/IeABALIHTE 381a4H.

. J"‘ 3 J'z' CM . “ .
£ L b 'Z-,.@a  Bamm |
L o (, - 209. Enuauar or nomoGxsa-
. : : v; 'THTE Ha JIOGHTE/NCKH DPaaHonpH-
e 7 ) / €MHHK HMa Hafi-HHCKa uYecTOTa
T s -~ Jaaw=35 Mexy u wuahi-BHcoxa
: . Pne, 86 . - Suaxe=T,5 Mexy; MeXJHHHATA ye-

. . cToTae f, =465 xxy=0,465 Mmexy.

Ha ce onpexeadr enrementHte Ha BXOLHHA . kpBr L v C u ene-
. MentuTe L,, C, Cpp # C.,,, Ha XeTePDOAHHHHUSA KD'BI. T

Pewenne. HsGupame BBPTAIM Ce KOHACHIATODH . C MaKCH-
Manen xanamurer Cuaxe=140. ngp. [Nonexe napajieqHo Ha BBPTH-
las .Ce KOHACH3ATOD CR BKMIOYEHH M PasHH MOHTEXHH W napa-
SHTHH KanauureTH — C.,, 06yCAOBEHH OT cxemara, . MaKCUMANHHAT
UECTOTHO onpereasim kanauuter ¢ Cuguc+C.r. Ha Toan kama-
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. UMTeT CHOTBETCTBYBAa Mafl-HMCKaTa 4eCTOTa Ha 06XBaTa [fyun=
=3,5 mexy. [lpu HAI'BAHO OTBODEH BBPTHAIL CE KOHACH3ATOp MH-
HHMATHHAT *KANAJATET Ha-BXQHMS KpBr ¢ pased na C. Ha'
TO3H KamanuTeT .CHOTBETCTBYBAa HAA-BHCOKATA UYeCTOTA fuawe=
7,5 mexy. Cpraacuo ¢opmyaata na Tomcon (dpopmyrna 1). KBazpa-
THTE OT ABeTe KpalHu 4eCTOTH Ce OTHACAT 0o6paTHO NPOTMOPLHO-

- HAJIHO KbM OGYC/NaBSILMTE T'W KaNauWTETH S .

7.5 _ fiaxc __ Cuaxe+Cx _ 140+Cx |
3,5 f2 T Gy T Gk,
Nan L .

Ot nocnenuusi uspas Hamupame, ue C.=38,8 ng..
ClefOBaTeHO HA Hall-HHCKATa YeCTOTAa fuun=3,5 Mexy CBOT-
gercTByBa KkpbroB KanauuteT = C=Cppm + C..=140 4 388=
. =1788 ne. SR : : ‘
’ CoraacHo Qopumysnata Ha TOMCOH MHAYRTHBHOCTTa Ha BXONHHS
KpBr ' . ‘
) . — 1 = 11,7 MKXH \
' (202 qum Coanc 6,282 . 3 500 0002 . 0,0000000000788 * A ’ "

" [ToHexe 06xBarbT 3,5—7,5 M2xy e H3 061aCTTA HAa KDBCHTE
B'bAHH, KPBIOBHTE GOGHHHM HMAT MaJbK COGCTBEH KamauuTeT, KOATO
ce npene6perpa, Cnef0BaTeNHO B CXEMAaTA HA XETEPOJWHHHA KpbI
Ha puc. 86 TpaGBa fa Obiar onpexeneHH KanauTeTTe Ceses,
Cmp ¥ BHIYKTHBHOCTTA L, (KanamuteTshT C MMa ChINaTa CTOAHOCT
K4KTO BBB BXOJHHUS KPBr — u3MeHss ce OT Cuux =388 ng no
C,ua‘y“:: 178,8 n&)- . ’ :

- KanauurersTt. Cgr...ce Onpexens ¢ ¢opmysnata

CTZOA( ) . am

R R B 3

B KoATO f, ¢ HsKaKBa 4yecTOTa OT O6xBara, a8 Co € CBHOTRETHHAT
. KanauuTeT Ha BXOAHHA KpBr. Heka Hanpumep npuemeM, ue fo=
=fruun=3,5 Mexy; CHOTBETHUAT KanauHTer. e Cygnc=178,8 nip.
 ""CnemosaTenHO ypaBHeHHeTo. 156 IN¢ MOJNYYH KOHKDETHATa

cToAHOCT C ‘

G 39— )10 )
Beaununnarta /2 ce Onpenen'a ¢ dopmynara )

bd—c® oy
P=W, : . (187)

. A
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elea . ,

KBIETO BexudyuHute 4%, d # % 3aBUCAT OT YECTOTHT® HA TOUHOTO
Chriacysane fy, f; u fy (puc. 87) u or MexaunHaTa uecroTa f,.
HecroraTa f; € CpeniHa aPHTMETHUH@ MEXAY Kp4fiHHTE O0GXBaTHM
YECTOTH fiun M fuanc N : ’

+af
e

./\Il l. J,y/‘
/h \/ Yaoe. .

-

-af

Pnc. 87
sun+fuare S5+75 I —
fy =Pt wae _3SETD _5 5 oy, (158)

YecroTara f, OTCTOM Ha 4YECTOTHO OTCTOMHME ‘—‘/2: (fuare — Fuan)

TMOX f;, & uyecroTara f; ce HaMHpa Ha CBIIOTO YECTOTHO pas-
CTOsHHE Haz f,:

f2=f1—"/7§ (fuaxe — fuun) =5,5—0,43.4=3,78 mexy;  (159)

f3='f,+‘/7‘°‘_ (Fuaxe — Fuun) =5,5--043.4=722 sexy.  (160)

. Benuunnure a, 2, ¢ u d ce onpefenst CbC CAeNHHTE Ypap-
HeHHR - .

| a=f,+fo+ f3=55+378+722=16,5 mexy; = (161)
B=ffot+ frfitfofs=5,5.3,18+55.7,22 + 8,78.7,22=87; (162)
S=f,.fo.fs=55.3,78.722=1476; ° (163)
d=0+2f,=16512.0465=17,43.  * (164)
B®3 ocHOBa Ha ypaBHemue 157 ée:mqgmau' |
: j2_ 8717431476

095 l"470.
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Benuuupata 71° BB ¢opuyna 156 ce onpeneas c gopuyax
T Aryed .. '
S (165)
B KOATO ’ : ‘ L
: ’ N i
mi=ad + fu— &+ 1=165.17,43 10,4652 — 87 - 1470=1670.

. _
ChenoBaTeHO pp = %:469%. 14102200 ‘1_47(;;.,::7‘6,' 1743 =18.

Hakpaft omnpeneasme crofinoctra Ha Coss (nazunra) ¢ dop~
uy.na‘l56: ' : .

cc,,,='C¢fé(}l—2.—-}2-)=2190 (%g—ﬁ;ﬁ)51§17 ng.

~

KanauuTeThT Ha TpHMepa ce onpene:m'c ¢opmynara

Cofg 2190 v
mp=7§—='177—0=1,5 ﬂ95

KoM TO3W KamauuTeT Tps6Ba ma ce. npu6aBy M MOHTAXHHAT-
xananurer C..=388 ng, 3a n1a ce NONydd MMHHMAJMHHMAT KanalH-
TeT Cmp + C(;x: 1,5 + 38,8= 40,3 nﬁ. . | ' ) '

MHayKTHBHOCTTA Ha XeTEPONMHHHA KpBI C€ uauHcanBa C-

¢bopmynara

L,—L B Conatlme, (166).

m2 . Cesa

B xonxperHus caysai ‘

_ 1470 1217+1,8 _ '
L.=11T7. 670" 1917 f10,5 MKXH.

_ [loayuenusT pe3yATaT NOkasea, 4e WHLYKTUBHOCTTa Ha XeTe-- .
pOXuHEUS KPBI L, € mo-Manka OT MHAYKTHBHOCTTa HA BXOXHHSL: -

kpbr L=11,7 MKXH. Topa e ofmia 3aKOHOMEPHOCT 3a BCHUKH CYy-
nepxeTepOAMHHY PafHONpPHEMHHIH.

© . 9210. Mo MeToxa, MOCOYEH B 3ajadd 209, na ce onpege.um?
e/eMEHTHTe Ha ABaTa Kpbra (BXOAHHS H xeTepOJUHHHASA) Ha Cynep--
XeTepoAuHa 3a CPeABOBDBAHOBHA o6xBaT npy

 fuan=0,5 mzxy, Juane=1,5 M2x1, Tu=465 Kx4,

KaTo ce ynorpeéu 670K BBPTALLM Ce KOHLEH3aTOPH C Coyane =350 mﬁ
[Tonexe RpK CPeABHTE BBIHM KPBrOBATA WHAYKTHBHOCT HMa IO-

cTa roIfiM COGCTBEH KajauureT, TOH HE MOXce Aa G6ppe mpeue- y
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~OperHat. 3aroBa B TO3M cayvait AOHACTPOABALIAT KOHJeH3aTop
MOXe Ja Ce BKIIOUH napanento kM L. (puc. 88). Heka O3HAYHM
‘o6uus napaneden xem I, kanauuret ¢ C;. MNpu aunca ma TPH-

[,[ 227

’
Beevms e ccaicnecan o - et

. ! Puc. 88

MEp, NapajefeH KbM BBPTAUMA" ce KOHZEH3ATOP, eJeMeHTHTe

Cesea, Cy 1 L, ce onpenensr ¢ dopMyuTe

Gfs, .
 Cosra=—0 A - (167)

C 2 i .
Cmgimei (168)

LB “ Ceson l R :
=L— T, : - 1
L. [fm’ Cesea+Cy C g ( 69)
YnbrBane, [Tpu H3YHCNICHHETO YecTOTHTe TPGBa a ce Bse-
MAT B MEraxepit (mMeXxy), xanamuTeTwTe — g ng, a HHRYKTHBHO-
“CTHT® — B.-MKXH. :

3a6eaexxa. Busmoxmn ca Olle NBa CAy9Yas HA HIUHCACHHE Ha
XCTEPOXHHHH KPBrOBE: NnpH Tpetus o Yy9a# BMa napanresnu xanaumutern
K2KTO KM BBLPTRUINS ce KOHOCH3aTOp, Taka H k1M kpprosata 6obuna Lx, xato
' e 3anaBa NPEARIPHTENHO CTOAROCTTS Ha Cr; npn ye TBBHPTHSA cayqgah
- APM HAJHYHOCT H4 CBHUIHTE [Ba KANAuHTeTa Cmp m CL nupensapurenno ce 3anasa.
'-croﬂnoc'r'ra'na'Cmp.‘E._ueuemure Ha XETEPOAMBAHA KPBI NpH. TPETHA M 4eTBHp-
THE Caydafl ce HSYHCAABAT no crieRuasny  GopMyan, Kouto NIOPafin OrpaHnYeHns

06eM Ha macTOAILMS C6ODHKK He ca Nokasamy. . P

. 211 Hsxoasmoro BucokouecToTHO Hanpexenne or samaua 157
CBC CTORHOCT =8,55 M8 nocrvusa ma curmanmara perreTka Ha

~

npeoGpasyBare'nuara aamna- ECH21, kosarto ‘MM8 CTPBMHHHA Ha
npeoGpasysane Snp=0,75"¥. Mexauunovecrornuar cbuaﬂ,g B’

aﬂonﬁara,nepura Ha CDBIlaTa JaMna ce. CHCTOH OT xBa -CB'BP3aHK
kpbra (puc.89) ¢ kananurer C'=220 ng, HHRYKTHBHOCT L =538 Mrxn
4. R=24 omMa; KOeHUHEHTBT Ha. ‘B3AHMOHHIYKTHBHOCT MeXay

~160
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xprroseve M=83 srcxK, MeKAUHESTA 9ecTOTA fu==465 Kux. [la.
Ce: OMpeie/H HSXOASMIOTO HaNpexeHue C MEeXCAUEMA YeCTOTa (Ma-
" npexenuero B KPaHMaTa Ba BTOpMS KpBL). ‘
; g -

~ Puc. 89

Pemenne. THPCEHOTO U3XOASIIO HaNpemenne Uisx BBB .
 BTOpHS KpBI Ha NpeoGpasyBATENHOTO CTHNAIO Ce PaBHABA HE
(IPOM3BENEHHETO OT BXOZSILOTO CHPHATHO Hanpeenne

ch = 8,55 M8

u xoedHnueHTa HA ycuiBaHe Ha npeo‘6pa3yaa'renuoro CT'BIIAJIO MO
MEeXJHHHA 9eCTOTa - : .

Kup=;;Snana- . . (170) .

B nocrennara ¢opmyna Z, € PE30OHBHCHHAT HMNENAHC HA
CIMHHS TPENTALL KPBr HA MEXIHRHOUECTOTHHA QHATHD L, C4/LgCq
Ha puc. 89. dopmyna 170 e cxonma C ¢dopmyna 109, c koaTo ce
onpezes YCHJIBaHETO Ha Pe30HAHCHMS YCH/IBATEN; KOeUUUEHTBT

5 BBB opuya 170 ce ABbAXM HA HATHIHOCTTA HA BTODHS CBBP- '
3aH KpDbr, KOATO NMPH KPHTHUHA BDB3KA MEXIY HEro W MBpBHA .
KPBI BHACS B NOCTEXHHSA AKTHBHO CBHNPOTUBJIEHHE AR="—7p—, pas-

HO HA AKTMBHOTO CBHAPOTHBIeuue R; Ha MBPBHA KPBr (R, e cb-
NPOTHBACHHETO HA BTODHA KpBr). ' ' B A

11 3azaus 00 PAANOTEXHHKE s 161
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Ot ¢opmyna 26 ce Buxaa, we BHecenoTo CBIPOTHB/ICHRE OF

 BTOPHSl B I'bDBHA KP'B €

\ 2M2_ (6,28. 465 - 0,00000832 : ‘
A R=Ruy=y"p - = BB IL D000 104 o1ia=R .

Monexce R,,=R,=24 ona, BDh3KATa MEeXNy ABAaTa Kpbra e
kpuTHuna [Ipu rakasa Bpb3ska BBB BTOPHSA Kpbr /
C€ MNPEXBppAA HAWTONAMA MOWHOCT C MEXIHHHAE
yecrora . :

Hmnenancsr Ha tpentamus KPBr Z,, KOMTO e napanesneH, ce
onpexens ¢ ¢bopmyaa ' L '

L 0,000533 |
Za = RC = 74.0,000000000223 = 100 000 oxa= 190 Koma.

HSXO,Z[HH.[OTO ﬂanpeixenné U ce onpexens c (popuyna'ra
' Uu3x=Knp-Uax- » » (171)

L4

B xoukpernus cayvait _
Kip =g Sup . Zo =0,5.0,00075 . 100 000.= 37,5,

Crenosatento Usse = Knp. Uy = 37,5.8,55=320 us=0,32 5. °

212. [ToayuernoTo B NpeAIeCTByBallaTa 3afadya MEXIHHHOYE-
CTOTHO Hanpexenne Uyy=0,32 8 ce nonasa 3a YCH/ABaHe B
MCXKIUHHOUECTOTHHA yCUABATeN, M3NbAHEH CBHC CHBETCKH: nesTon

Puc. 90

2K2.M, 'unax_n CTpbMHHHA 'S =0,95 ”—3—“; MeXUHHOYECTOTHHAT un-
TBP Ha CTBNANOTO (pHC. 90) e cnCTaBer OT CBUMTE CBBP3aRK
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Kpbrope, KakTo M TipeoGpasypaTeis Ha PHC. 89 — napaJjeNHusT
pe30OHAHCEH MMNENAaHC HA ['bPBHA CBBHP3aH KPBr M TyK € Zs=
— 100000 oma. Ila ce onpenenH yCHICHOTO HanpeXeHHe B H3XOAA
Ha MeXIMHHOYECTOTHHSl YCHABaTelN, )

Pemenue. KoepuiuuenTsT Ha yYCHJABAHE Ha MEXIHHHDIE-
CTOTHMS ycHABaTen ce ompexeas ¢ (opmyra 170, xato Tyk ce -
p3eMa CTATHUHATA CTPBMHMHA Ha JaMnara ‘

Kux =5 SZ,=05.0,00095. 100000 = 47,5;

Uuax'—“Ku.u -Un:w = 4\715 . 0:32 =152 8.

[TocIeMHOTO HAMDEEHHe CE NOXaBA NO-HATATSK Ha IHOIEH
JETeKTOp 33 HETEKTHDaHe,

213. [la ce mpoBepu HaaH MEXAWHHOUECTOTHHAT YCHABATEN OT
v3afaua 212 me ycuaBa yCTOHYHBO. ' '

Pemesnne. [lenTonsr 2K2M uMa MexAyeleKTPOJEH Kama-
nureT C,p=002 ng. Hall-ronsmoTo yCTOHUMBO yCANBAHE Ce Olpe-
aens ¢ gopmyaa 117»

_ 0,00095 . _
Kyem= 0,63 \/ 6,28 . 465 000 . 0,00000000000002

Monexe Kycm=75>> 47,5, yCHIBAaTENAT YCH/BA yCTOR4HBO. -
3a6eanenka. [lo chuus BBOPOC BHX M 3ajaya 168.

*
* ]

CynepXxeTepOIHHBHHST PaXHONPHEMHHK paloTH HOPMAJHO B Hi-
KOJIKO MOXOGXBATa M TBBPJE 4eCTO € Ge3 pesoHaHCeH yCuaBaTen —
_BXONSIUMAT CHCHAA Ce MojaBa HanpaBo B npeoGpasyeatens. Ha
puc. 91 e nanena cxemara Ha npeo6pasyBaTesis Ha PafHONPHEMHHLIHTE
oMup*, , Ipyx6a“ u ,CerrreMBpH“, B KOHTO JIKIICBA PE3OHAHCEH YCHJI-
BaTes.. OT CXeMaTa C€ BHXKIAT BXOJXHHTE U XeTePOJHHHHUTE KpBroBe
3a TpuTe BHAa BBAHH: KbCH (OT 58 Ko 18 M2xy), cpexsu (oT 520
10 1600 xxy) n xbarn BbaEm (0T 150 mo 400 xxy). Hunyktus-
HOCTHTe Ha pasHHTe GOGUHM - M HSKOM JIPYrH TCXHH JNaHHH Ca [O-
kasays B Ta6auna ‘3-ra. Kanaumreture B nukodapamu (ng) Ha mo-
BaKHHTE KOHIEH3AaTODH Ca OSHAYEHH Ha CaMaTa cxema. Bbpraumure
ce BB3AYMAH KOHIEH3ATODH MMAT MAaKCHMaJjeH KanauuTeT 500 ng.

INonexe . XeTEPOAMHET - € H3N'BAHEH N0 TPHTOUKOBaTa 'aBTO-
tpancGopMaTOpPHa CXeMa, KaTOLBT Ha JaMnara upes MpeBKalOYBaYa
sa TpuTe BHAa BBAHM (K, Cp, M)} € CBEAHHeH CBC cpeanara
TOuKa Ha cHoTBeTHaTa GoGuHa (L, Lg H Ly). XeTePOXHHHHAT KPBI
3a CpeliHH BWIHM HMa KOHAEH3aTOp 32 CBIVIACYBAHE C KamalHTeT

75.
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Puc. 91 © ) i
. ) 'I_‘a_ﬁ.nn‘t;a"3
§ . . 'I:::K::a npe::m:r §§ g.g. E'. g
i EREAR R
L, |ymusepcasma |0,11, eM. KonpHEeH 75 1].08 1] 25 29
Ly | ennocnotna | 0,72 en. ' 1,45 <0,05| 17 70
Ly | yausepcansh [ 0,11 em. KOnpHHEeH 600 3 . 238 25
L, ,, 15X 0,05 Anuennpar 200 - ) 26 | 130 120
Ly . 0,1 eu. konpumen 6000° | 100780 .. 53
L, . 0,15 eu, xonpuften 2300 .20 430 64
'L, | ensocaofiza | 0,72 em., 0,15 em. xonpuien 1,3 o610 0,45 103 57
! .Lg | ynupepcanna | 0,15 em. xonpumen 192 o6mio " 10 8847 | . 32
L, _ 0,15 exg.:.xonpunel' 40O obma, 22 [180415] 35
Ly, | yauBepcamna | 15 X 0,05. nmiemlpa'r -850 — | 320 70 '
5 ABOAHZ B i .
Ly . " | 650 6| 242 110
L .. ; |65 |- 6|22 |110
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s

Cisee =430 n, a XperbT 32 ABAMH BBIAHH- € C Cogey =160 ng.
Kpurer sa KbcH BBAHH e 6e3 KOHJNEH3aTOD 3a ChI/acyBaHe
(naguwur). ' : s . '

, Kpnroeure 606uHM. Ca HABUTH BBPXY OaKENMTHH LHAMHAPHIHH
Tena Che cpeneH auamersp D=8 mm. ‘

6. KAUECTBEHH TIOKASATEJ]H HA PAJMONPHEMHHLMTE

a. UyBcrtBuTenHOCT. - [lon YyBCTBHTEJHOCT Ha paiHo- -
npHeMHHKa ce P336upa CNOCOGHOCTTA My Aa nmpuema caabu CHr--
Hanu. KoakoTo no-cia6 e NPHETHAT CHCHAM, TOAKOBA H YYBCTBH-  *
' TENHOCTTa € No-ronsama. Ts. 3aBHCH OT OOMOTO YCH/BaHE Ha
paxHOIIpHEMHHKA CoC ' '

Uaax" -
Kow=gys (172)
Kkbaeta U.sx € H3XOAUIOTO  HampeXKeHHe Ha pPajHONPHEMHHKA
(HanpexeHHeTO B TOBAapHOTO CHIPOTHBACHHE HA KpalinaTa Jamma),
E ,—anTeHHaTa e/eKTPOIBHXKeIla CHAa C HOCEIla 9ecToTa, a m—-
Iba6ounHaTa Ha MOAyJaauMsaTa, . ' :

KosndecTBeHO YyBCTBHTEJNHOCTTAa C€ H3DassiBa C eJeKTPOJBH-
wemara cuna £,, MOAyMHpama C HHckara gectora F= 400 xy
npu m=300/, NPK KOATO B M3XOAA HA NpHEMHHkKE Ce noJiyyaBa
HOpMaiHa MomuocT (sanpumep momuoct 50 mem). -

. YyBCTBHTE/HOCTTAa MOXeE Ja Ce M3pasH M C jenubesu Cb-
raacio ¢dopmyaara : ,
| UyBcTBuT g = 20 log 1200 %0 (173)

: = E,

6. Ua6upaTenHOCTTa Ha PaXHONDPHEMHHKA ce u3passBa C.
neroBaTta ofiia pesoHancHa xapaxTepHcTHKa (phc. 92). Beaka Touxa
OT Ta3d KpHBa NOKAa3Ba KOAKO IbTH MO-roiAMa Tpa6sa na 6bxe
e/leKTPOABHKEIIATA CHIA HA CMyW@BAalUWS CHIHAJA, 9eCTOTHO OT-
KJAOHeH HA Af OT 4ecTOTaTa Ha MONe3HME (XKeNaHus) CHrHAM, HE
KONTO Ca HACTPOEHH TPENTSIIMTE KPbrobe BbB BHCOKOYECTOTHATA -
4acT Ha PaAMONPHEMHHKa, 32 Ja Ce MOJIy4H B 'HSXOJa BCe €IHH H '
ChI MO FOJEeMHHA HSXOMML cHrsan. [lowexe no OTHOmICHHE Ha
CMYILIABAIlIUTe CHTHANH NPHEMHHKDBT € = DasCTPOeH, 3aTOBAa TE3H
CHrHanu TpaGBa Ja ce nojaBar C MO-roJsiMa aMIIMTyXa B .CpaB- .
HEHHE C JKENARWA- PE3ORAHCEH CHTHAL. . -

-B. YecToTHaTAa OPONYCKaTEeAHOCT MOXe Ja Obuae
onpexenena OT pesonaHcHara kpuBa Ha puc. 92. Illupouunara

-2Af Ha mponyckaHaTa WeCTOTHa JAEHTA Ce ONpeleas OT YECTOTHTe

fi ¥ fy, 83 KOMTO YCHABAaHETO € NORMXEHO 2 TMBTH HIH H3pa-
- 3eHO B geimGenu: 20 log2=6 0. ‘ '

i - / 165
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; 7% oS fray]
B ~
Pnec. 92
. 3agauu

{¥¢ 214. B npuemHata aHTeHa e MHIYKTHDaHa eJIeKTPOABHXeIla

cuna E,=40 uxe=0,00004 8 npum=0,6=600/,; B H3X0Xa Ha

NpUEMHHKA € MPOH3BENEHO MPOMEHAMBO Hanpexenne U_=24 s

Konxo e o6moro ycunsane ? . C
Pemeune. Cwraacuo ¢opmyna 172

] _ Unsx . 24 _ .
Koow= o, = 55000008 1 000 000.

B. nenu6enn ycunsaneto e 20 log 1000000=120 96. -

. 215. YyBcTBHTENHOCTTA Ha enuH  J0GpOKayecTBEH CyNMepxere-
poauHen pazuonpueMHuk e =10 mkxs. Ila ce u3pasu chulaTa gyB-
CTBHTEJNHOCT B xenuben.

Pemenue. Coraacuo dopmyna 173

uyBCTBHTeAHOCTTa = 20 log ! 0010 %0 _ 100 06. ‘

Yucaoro 1000000 Bbe dopMyna 173 oswauaBa 6pos Ha Mu-

. 1 000 00

KPOBOATHTE B €IHH BOAT; CAENOBATENHO OTHOMIEHHETO —p —-

MoKasBa KOJKO M'bTH €. 1. C. B aHTeHaTa e No-Manka oT 18 — B

KOHKpeTHHs cayyaht E, e 100000 nbTe no-mMaika ot 1 6 uau

BCe eIHO B cpaBHeHue C 16 E, npencraBnfBa HaNpeXHUTENHO
HBBO — 100 06. ' :

166
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216, Ha puc. 92 ca ZajileHH TPH DPESOHaHCHH XapAKTEPHCTHKH
Ha.eAMH paJMONPHEMBHK: 38 I'BJCH, CPEHH M KbCH BBJIHHK Ha
. Ce onpesesH C MOMOIITA HAa TEe3H KPHBH dYeCTOTHaTa npomycka-
" TenHocT 2Af. . : -
Pemenne. Ha HuBo 6 G0 ce npoxkapBa XOpH30HTa/HA NpaBa;
OT NpeceyHaTa TOYKA Ha CBOIATA CBHC CHOTBETHHTE DPeSOHAHCHH '
KDUBH ce onpefieiin IIMPOYMHATa HA MpONYCKaHaTa YeCTOTHA.
JIeHTa, a MMEHHO: 33 I'bATH BBARR 2Af=2.4=8 xxy, sa cpelHH
8baan 2Af=2.5=10 xx4 u 3a xbcH BbaHA 24 f=2.6=12 xxy.
217. Ot pe3oHaHCHATAa KDHBa 3a ABATH BDHJHH Ha DHC. 92 ce
8HXKxa, Ye 3a pascTpoiika Af=8 xxy oT pe3OHaHCHATa YecToTa
CMyIIaBamuAT cHruan e c¢ 18 90 no-cna6o- ycuien ‘B cpaBHEHHe C
noneanns. Koako mbTH MO-C1a6 € 'CMYUIABAlIMAT CHrHAJ?

OT ypaBHEHHETO
Upea _ 18
UL'M -

20 log

)

Hamupame, e log g’:f =;~g£0,9.

Or norapummna'ra rabauna cé BHXKAa, ue Ha Jorapurbm 0,9

) U .
CBHOTBETCTBYBA OTHOILEHHETO U’"’ =17,95~ 8. CnenosarenHo cmy-

Uexn

IMaBalMAT CHTHAJN, PasCTPOeH Ha 8 KXY OT PesOHAHCHATa 4eCTOTa,
e 8 whTH N0-C1a6, OTKOJIKOTO :PE3OHAHCHHS CHTHA. .

7. USNOCTHO U3YHCIEHHE HA ﬂlOBHTEJlCK}‘l JIMHEEH
PAJHOMPHEMHHUK -

Paauomo6uTen pemasa Ja CH NOCTPOM JiHHEEH PaAHONPHEMHHK,
KOATO ce 3axpaHBa OT MpEXKATa W MMAa H3XOJAIIA NPOMEHJHBO-
TOKOBS MOIIHOCT OKOJO 3 ém W paGOTH B IBa BBIHOBH 0GXBATa:
1) ¢ spana ot 30 no 60 # u 2) c BBHAHA OT 55 mo 100 #; npu-
eMHMK'BT TPAGEa Aa G'bIe H3M'bJAHEH 32 MPHEMaHE KAKTO Ha TeJe-
_¢oumsi, Taka M Ha HeMojyaupaua Teiaerpadus. ,

" PaauOMIOOMTEAST pelllaBa NPHEMHHKBT Aa My ObIe TPHCTD-
nanen (puc. 93). OT cupaBOouHMKa 33 DajHONAMNUTE Tolt u3abupa
3a xpaftia namna nearoxsT 6P6, kofiTo mpoussexna NPOMEHAKBO-

' TOKOBa M3Xozsma MouuHocT P_=3,2 ém. 3a BTOPOTO CTHNANO0 —
pellleThYeH AETEKTOp C 06paTHa BPb3Ka — TOR OMpENess BHCOKO-
gecToTen nenTox 62K7, 3a pe3soHaHCHHS yCHABaTea (I'BPBOTO CTh-
. 1ano) — nenroga 6K7. TOKOMSMPaBATENHOTO CTBMAAO peilasa Aa .
uansanu ¢ xexorpona 5L14C nm 6LISC.
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 (10CACAOBATEAHOCT HA H3YHCACHHETO HA PAAUOTIPHEMHHKA:
. a. Mswicaene G Kpalikomo cmsnaAo . '

1, YcTaHOBSBane Ha XapAKTEDHHTE n-a'li HH 3a MneH--
Tona 6®6.. OT NaMIOBHS CNPABOYHHK Ce YCTAHOBSIBAT CACHHHTE:
Jlallﬂﬂ: Uamon‘=6,3 8,’ lgmgn4.=0,7 a, . Ua¢= 250 ’,. EI;!=250 ’.’”

Ep=—165 8, ls=34 na, I,,=Txa, SL£25%%, R =80 woma,.
,=7 Koma, P_=32 sm. C '

" 2. MsuncaeHwe Ha H3XOJQHHA rpaacbopmarTop.
H36upa ce AWHAMpUYEH BHRCOKOTOBOPHTEN CBC CBHIPOTHBACHHE HA.
aBykoBata GoGuHa (mmynakaTa) R,.=3 OMG U C. MOIIHOCT 3em.
(¢ HAKOJIKO NMPOLEHTA MO-MaNKa OT W3XOASIIATA MOINHOCT Ha Ja--
nata nopajM sary6Gure B Tpancdopmaropa). Oﬁpene.'m ce npe--. -
BOZHOTO OTHOWEHHE HAa Tpdncpopmaropa C ¢op--
Myna 148, xaTo ce XbpXKM CMeTKa, N'bPBO, 32 Koe(uumuesTa Ha
nonesHoTo My AeficTBHe, KOATO B cCiaydad Cf npuema 1=0,75 n,
‘BTOPO, 32 ‘aKTHBHOTO CHIPOTHBJIEHHE HAa SBYKOBATa 606uHa - R, ;-
3a CpeAHHTE 3BYKOBH 4YeCTOTH; 3a res® uecroT® TO e cpemno 1,2
OBTH MO-TONSIMO OT TOCTOSHHOTOKOBOTO "aKTHBHO CBIIPOTHBJE--
HMe — 8a MSUMCIEHHETO CNENOBATENHO R,.=1,2.3=3,6 oxa.

w, _  [Ran _\'/7000-.0,75 Cae
WQ_ RB.Z .— . . 3’6 —38.

* CnienoBaTeNHO BTOPHUHATA HAMOTKA Ile HMa 38 MbTH NO-MaJKO-
HaBHBKM B cpaBaenue C nbpsuudata. Ho koako. ca HaBHBKHTE W,
Ha MbpBMYHaTa HaMOoTKa? TesH HaBUBKM MOraT 1a C€ ONDEAENAT,.
KaTo ce 3HaAT: 1) MEAyKTHBHEOCTTA L, Ha WHPBHUHATA HaMOTKa, . -
2) HanpeyHoTO CeyeHne S Ha XKeJsfsHaTa ChPUEBHHA HA Tpaucop- -
MaTopa, 3) CpeAHATa XbAXWHA [, Ha MArHHTHaTa CHIOBA JUHAS
H 4) cremeura Ha npeAHAMAarHeTH3UPaHETO Ha CHPIEBHHATA.. ,

MunyktneHocTra L, Ha nbpBHYRATA HAMOTKA Ha UBXONHMA.

TpancopMaTop NpH NEHTOAHA NaMOa Cé H3UHCIABA C ¢dop--
MyJara - ¢ '

, _0,345Ri . Ra ‘ L
Ll_ Fx- (Ri+ Ra’ . ' (174)1

-

KbleTo F, e nafi-HACKaTa 3BYKOBA YeCTOTa, & NPH TPHOACH yCcHA---
pates ¢ opmyaara : o \

0OTRi - Ra ~
L= F Ri+Ra' _(1743)3
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130 KOHKpPeTHHS cﬁyqaﬂ (npu xpaituus nenron 606C) u sa F, =,
=] xu i . . R

_0346.80000 7000 o
L= " 80000 + 7000 —22,.16 XH~222 XH.

Hanpeunoro ceMenne Ha cpenunst kion na [ll-o6passata xe-
~N93Ha CBPILEBHHA H& M3XOAHHA TpaHcopMaTop Moxke na Gbae
‘H36pano oT TaGauua 4-Ta. Ms6upa ce cbpueBuna, K3nbaHeHa C
Ainactuud [1-20 u umMama Ranpeuso cewenne S§S=7,04 cx npu
*CpeliHa I'b/IKMHA HA MarHMUTHaTa CHJIOBA MuHMA [, = 15,6 cu (03Ha-
qenue'go)m-m 03Ha9aBa, e CPeHMAT KAOH € C IHpounHa /. = 20 umn)
{puc. 94). . -

. - Ta6auna 4
¥enesuu chpueBHAH Ha HSXOAHHTe TPAHCHOPMATOPH

& = 2 o 1 e
'g' 9, ! MNposopen | igg §§§ﬂ§
Hex « VRww -
EE H ~| =ad 8CREd
- aﬁ 5 B " 295 g5 £E
55 §§§ g J:;C M §:§§ ;E;%;gg
1110 10 10 5 15 5,57 0,88
.15 5 15 [ 557 | 132
20 5 | 15 5,57 1,76 -
 111-12 12 C12 6 18 6,68 1,27
] ~ 18 6 18 6.68 1.90
% 6 | 18 6.68 2,54
% .
U4 14 | 14 7 21 78 | 173
20 | 7 21 7,8 259
28 7- | 2 78 " 345
‘ . ’ .
118 8 | 2 9 27 10 4,28
36 9 27 10 571
11120 20 | 40 |18 56 156 7,04
1125 25 25 |35 | 58 23 6,25.
-
470
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Bponar w, HA bPBWYHUTE HABUBKM ce ORpexes C dopmynata

w=0VE N5 a7

- ‘Koedpmuueprsr G B nocjaeHaTa dopMysna e 3aBHCHM OT CTe"
TeHTa Ha HAMATHETHSHPAaHE HA J(eJASHaTa CHPIEBHHA; TOBA HaMar-
HeTHSHpaHe € ONpEAeNEeHO OT aMIePHABHBKHTE HA 1 Ci OT Cpe-
Hata MAarHHTHA CHJOBa JuHusa [,, KaTO POAATE Ha HAMAarHETH3HP-
Balll TOK TYK M3('bJHSBA NOCTOSHHOTOKOBATA CHCTABHA HA AHOIHHA
tok I,—=0,034 a. Ot Tabauna 4-Ta ce BHXIA, Y€ NpH 111-20 cpexn-
HATA . MarHUTHA MMHUSA [, = 15,6 cu ; nipu BeposiTeH 6pO#t HAa MBbPBHY-
HUTe HaBUBKH w;~=5000 ce No/MyyaBa MarHUTHO BB36yXaaHe

l_.w; _0,034.5000 ; aunepEaskskn
» 15,6 cM -

OT crejsamara Tabnuua 5-Ta Ce HaMHpa, Ye 3a TaKOBa Mar-
HUTHO BB36yxaane 11 % koeduuuentsT G MMa crofinoct 680.
Tasu croftuoct Ha G -ce mocras BbB (opuyaa 175 u ce onmpe-
Aensi 6poAT Ha I'bPBHYHHTE HABUBKH o .

w,=GL; \[% = 68022 .\ 15 = 4760.

BropHYHNTe HAaBHBKH NI 6baar 38 NbTH NO-MAJKO:

4760 ‘@ - :
wy= =T =123 IR
171
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Ta6auna 5

‘ .

 Auncprasnaiy, 12 3] 4|56 l7|8]9/10]11]12
cx ) :

G 475) 505 | 530 565 | 600 | 610633 650 665 | 675 | 630 | 690

HuamerspbT Ha npoBoaHuKa (wHcTa Mex 6es usonanmusira) Ha
I'bPBHYHATA HAMOTKA Ce ONpeje.s C MOMOILYTA HA Ta6AHLA 2-pa,.
Jajnena Ha ctp. 55, 3a epeKkTHBHATA CTOMHOCT HA NyJCHpaIHHUA NpaB.
aHOJSH TOK : }

»__‘___5 ) . 0 N
o= \/1,,2:+ “L (ewx sapasa 90). - (176)
‘B nocnennara ¢opmyna lo_ e npaBoTOKOBaTa CbCTaBHA Ha
aHOAHHA TOK=34 Ma, a [, — MakcuMaiHAaTa CTOHHOCT Ha npo-
MEHIHBATA CBCTABHA HA CBIUHA TOK. Ta3m crofimocT ce Hamupa
¢ ¢opmy.aara sa NPOMEHIHBOTOKOBATA MOIIHOCT | )
3P [2.32

P_= %-1,2,~ R, OT’K'lee/TO L = R = W:O,QS(I =30 ua. '

Cnenoaarng_lio 'l,w = \/34’ + 3% _ 40 ua.

B TaGauna 2-ps (ctp. 55) Ha ToK 40 Ma CBOTBeTCTBYBa d, = .
=0,17 xn. , - : ' .
HuaMeTPBT Ha NpPOBOAHMKA Ha BTOpPHYHATa HAMOTKA Ce ofipe-
Aens or edexTHBHATA CTOAHOCT. Ha BTOpHuHH TOK /,, Kofito ce
u3uncasBa ¢ Gopmynara ’ L : -

_ PP _ 73
L AN =G se )
' Ha rtoka /,=1,3 a B Tabauna 2.pa CBOTBETCTBYBa ZHAMETBD-
dy=1,1 mn. . \ o ‘
3. Usuucnenue na KaToxHarta rpyna Ry—Cy,. Tasu
TPyna CHyXH 38 nojsyuaBaHe Ha ABTOMATHUHO peLHanmpeKeHue
Ep=—16,5 s S ,
Katoatoro cunporfaenne R, =

Ep - 165 - )
+ Ip, = 0,034 + 0,007 =400 oma.
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Karozunar GroxKouneusatop - C,p, TpnGBa fa OKa3sa Ma MNpo-
| MEHAMBMA aHOJeH TOK 38a Hal-HUCKaTa sBykosa wectorTa Fy=100 x4
MHOFQKPATHO TIO-MIAKO CHAPOTHRACHHE, OTKOAKOTO ¢ R, Heka
KaNalHTHBHATO CHEPOTHBICHUE HA Gy A8 € 10 UBTH NO-MAAKO OT
Ry, cupes o o '
1 Ry _400_
X"‘zur,,c,.*“lo 10"

D | 1- \ .
cﬂeEOBITCJHO Cmﬂm =m=:0,000040 ¢ﬂ40 J‘Wu ‘
. JlocraBs ce THMOB €JEKTPONMTEH KOHICHSATOP C KanamureT
50 mxg, xoliro u3aABLPXKA npaBo Hanmpewenue 20 s, : : .
' 4, CTO#HOCT Ha CHNPOTHBIEHHETO R, H KOHIeH-
satopa C;. ConporuBacuuero KR, npeacTaBnsipa NOTEHIHO-
smeTnbp M uMa crofigoct 0,5 m2oma. KamamurernT C,,=10000-=-
20000 ng. T :
* 5. U3uucnenne Ha He06XONUMOTO BB36yxXnamo
mampexxeHue, 3a fa Ce MOVYYH MAKCHMAJHATA NPOMEHIHBO-
* ToKOBa MOWHOCT P_=3,2 ém, Ha YNpaBjsBailaTa  peuleTka Ha
xpalinara namna 606 TpaGBa xa ce noZage NPOMEHJIHBO Hampe-
xenne U, _, KoeTo TpAGBa Ja Ce PaBHABA HA AMOAHOTO UDOMEH-
- zuBo Ranpexcenue U, , pasmenero ¢ xoebunuenra Ha ycuisane K.
Hanpexeruero U, =1, R,=003.7000=21048 ~
.Cornacno ¢opmyda 69 ycuasanero K=SR,=0,0025.7000=

=17.5. v o
‘ o 210 co s

CaenoBarenno UP~=T'517_,5—12 8. _

Tosa Hanpexenwe TpAGBa na ObAe NPOHSBENEHO OT Npenle-
CTBYBAaMIOTO DEreHePaTHBHO CTHNAN0. 3a Aa ObAe NOLAAEHO B
I'bAHATA CU AMIVIMTYAHA CTOHHOCT 12 8, NAB3raMUAT CC KOHTAKT
Ha NoTeHUMOMEeTHPa R, TpsbBa Ja O6bae B ropHo Kpa#HO MOJO-

wxepne (B cxeMaTa Ha puc. 93). \

0. H3gucaenue Ha pezeHepamusHOmo cmsnaio

PereHepaTHBHOTO CTBNAVIO B cXeMaTa Ha DHC. 93 e BKJIOYEHO
MeXJy Pe3OHaHCHMA ycuaBaTen u Kpafinoro crbnano. Ot sagauu
157 u 158 ce BHXHa, Ye YCHIEHOTO BHCOKOYECTOTHO HalpexeHHe

. B W3XOJAa HA PE3OHAHCHUS YCH/ABaTea e OT nopaabka Ha 8 - 20

¢ munausonrta, OT TaKbB NOPANBK C/AENOBATENHO € U-Bb3GYKAAMOTO
#anpeXeHHe Ha PereHepATHBHOTO CT'BNANO B NPOCKTHPAHHA PAAHO-
Apuemunk, [Toneme ¢HLMOTO CTHNAAO TPRGBA Aa HOXaBa Ha Kpaht- -
HaTa AaMna HanpexeHue 12 6, oueBinHO TO TPAGBA Xa TIpHTEXKABA
MHOTO TONSIMO YCHABATEAHO ZHeficTBHe — ROEPUIMEHTHT My Ha

. . \ .
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npefaBaHe TpAGBa Ha G6bAe oxosno 1000. Or aamaua 172 ce Buxna,
Yye aKo ce ynorpeu pemerbyeH NeTEKTOP C TPHOK, KOE(PHIHEHTHT
Ha' npejlaBaHe’ e caMO 14,4 eIMHHIM ; aKO CHUIMAT TPHOLEH ACTEKTOP -
Ce. yCBBBPUICHCTBYBa C- NOJOXHTeAHA o6paTHa BPB3KA, T. €. aKO
ce mpeoGpasu B PEreHepATOp, KOe(HIHEHTHT Ha NpezaBaHe moO-
pactBa 14 noT ® OOWOTO YCHIBaHE Ha CTBNAJOTO - cTaBa 224
(Bmx 3amaus 173). :
[opHUT2 RaHHM NOKa3BaT, 4e B MPOECKTHPAWHMS PaXHONPHEMHHK
He Tpsi6Ba Ja ce ynoTpeGH TPHONEH perenepatop. BHCOKHAT Koe-

. Gunvent Ha npenapase (1000 exuHumm) Moxe Za Ce OCHIIECTBH
. CaMO C MEHTOAEH pEereHepaTop. 3aToBa B pasrieXAaHus cayuali e .
ynotpeGen nenroabr 62K7, kofAiTo uMa caemnute mausu: U men,=
=63 8, lomona=03 a, Uny=250, 8, E;,,~100 s, [,,=0,5 ma, E, =

=—3 8, I;,=2 Ma, $S=1,2 f;, R,=1200 ronma.

L quu,cnénfue H4 BHCOKOYECTOTHAaTa 49acT Hea
‘pereHeparTtopa, :
** " "IIvpBr 06xBaT: A=30 %60 .

Hs6upa ce npomennus (BBPTALL Ce) KOHNEHIATOP C MaKCHMAJEH

Kanauuter (OpH 3aTBOPEH POTOP) Cuaxc=85 ng u MHEMMazeH

Cuun=10 n¢. Tpuema ce nonbvaHuTENEH napajiejieH KanamuTer,

Crap=15 np. Tosu xananurer npencraBnsiBd CHLBKYOHOCT OT AO-

\ HacTpofiBawus KanauureT C, M pa3HH MOHTaXHM M NAPaSHTHH

Kanagurery. ClenoBaTe/IHO MAKCHMANHUAT KPBIOB KalalHTeT, Cb-

- OTBETCTBYBalll HA HaA-AbAraTa BBbAHA, Cyp xaxe =85+ 15=100 ngp,

' a MUHHMAJAHHUAT, CHOTBETCTBYBAll Ha Hali-KbCaTa BbJHA, Crpnan =
=104 15=25 ng. : - ' : _

‘ HunyxrusnocrTa Ly Ha xpbrosata GoGuua ce onpezensi ¢ gop-

Mynara va Tomcou f,= 1 ormxprero
A/ 179, VI’ , -
4 o Lo— 1 3
. ’ ' 3T (21!:)2)'4:1:’«2 . Cxp.maxe’ ,
300 000 000 300 000 000
Jwun= rmave 50 =5000000 XYy,

. . 1 '
L= 000 0002 . 0,0000000001 =Q,00001 XH=10 MxxH.

)
[Tonexe npu -oTBOpeH KOHREH3ATOP Cypuun =25 ng e 4 wbTw
no-MansK OT Cip.xaxe=100 ngh, 3aTOBa COGCTBEHATA YeCTOTa Ha -
Kpbra chraacHo opmysata sa Tomcon me 6bAae ABa N'bTH IO-
BHCOKa, CHpeY BBAHAtA me GbAe ABa NbTH NO-KbCa: A=30 A
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Bropu o6xBat: A=55--100 4.

‘[onexe B TosH 06xBaT ce ymorpe6sBa GoOWHA C noBede Ha-—
BUBKM M CJ€ROBATEJHO MMa IO-TO/sIM COGCTBEH KaMalHTeT, 3
MHHHMaJeH KPBroB KanalUTeT MNpHeMaMe Mo-roAsMa CTORHOCT:
Cup.uan =30 ng. Ha TO3H KanmamMTeT CHOTBETCTBYBA Hafi-KbCaTas
BBJHA HA OOGXBATA: Ayux=95 M H ﬂaﬂmncoxa'ra 4eCcTOTa.

Fuaee =000 _ 5454500 x4

HunykruBHOCTTa Ha Kpbra 3a II o6xsar e
: . ‘1 1 -
Ly= (2x) Fuanc? - Crp.nan 405454 5002, 0,00000000003
’ =0,0000277 xn=27,7 MKXH.

Maxcumanunm KPBroB KalauureT IO nopacrea ¢ 5 neg,.
cuped Cypouanc=100-5 =105 ngh.

Ha T0o3u KananuTeT M Ha HHAYKTHBHOCTTA L;=27, 7 MKXH CHOT-
BETCTBYBa Hali-HHCKaTa OGXBaTHa 4ecToTa

1 . 1
f Man = 21:JL11 Crpnarne  6,2840,0000277 . 0,000000000105

C1e 10BaTeMHO A yaxc ——% =103,4 x.

=2900 000x..

[Tonyuenara CTOHHOCT' HA Aygrc € GMH3KA a0 n'pronaqanno'
3agazeHata A = 100 .

HunyktuBaocrra 27,7 MKXH ce DaBHABA Ha c60pa OT HHAYK- |
THBHOCTHTe Ha GOGHHHTE Ly u L, B cxemara Ha puc. 93. Koraro-
npHeMHHKBT pPaGoTH B N'BPBH 06XBaT, 6o6unata L, e nanea.
HaK'bco upes Kmioua A, [lpn BTOpH o6GxBaT L, ce BKJIOuUBa [O-
caenoBatTesno Ha Lg [lonexe Ly=10 mxxn, L4—277—10-—
=17,7 MKrxH.

I/Iaquc.neuue'ro Ha Go6unata Lg c nﬂnyxmnnocr 10 mxxn e

/" XapeHo ‘B 3apxada ‘11 upes H3nonsyBane Ha (popuy.na 10. Tasmn.
" 606MHA MMA HAaBHBKAa W= 44, :

Cnbe chmiara opmyna ce ONpeAear u Haaumm're Ha Go6uHaTa
L,, a umenno
‘ w,=58.

JlBere GoGHHM C& HaBHBAT enuocnoifmo exHa a0 .upyra BBPXY”~
obmo Ts0.

Konko waBuBKM Tpab6Ba JXa HMAT 6o6nuu're 3a.
o6paTHa Bpb3ka L; B Lg? [lpu npuemane Ha Tenerpadus:
pemenqunm- netexrop ¢ namna 62K7 TpaGea xa ce caMOBDBAOYAH..

, -175.
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*Cobraacio ¢opmyaa 70 xoedmnnenu'r Ha" suuuonnn&mnocr
uemny 606uHHTE L, .
M Koa Ls t ' .

Koe(bunneur'b'r Kos=D+—— <z 2 (nmx Q)opuy.ua 70).

Nonexe D Ha nen’rona e Hnmozxen, ‘Toft ce npeneGpersa, .
~ scnenopatenny  Koo= S Z PesonancuuaT uMnenanc Ha xpbra sa

- .Hall-HHCKaTa 9YecTOTA Ha onaa'ra 5 szu), 38 KOSITO xananu'rer'b'r
iHd KPbra € MaKCHMaJeH C,.,a,,i- 100 ng, e

L L
RC.uam:
AKTHBHOTO C'bnpo'ma.nenue Ha KPBra' MOXe 1a ce B3eMe KaTo
~ “OTHOWIEHHE MEXAY HHAYKTHBHOTO . C'bnpomn.neﬂﬂe Ha prrom'ra

«600HHa
2nfL= 628 5000000 000001 314 ona
M KaueCTBEHHs q)am'op Ha Kp‘bl‘a npueuaue Q.==75.v

=%i——3711—42 oma; S

Zp=

0,00001 )
=332, 00000000001"‘23800 oxa. /

1 1
Z, 00012, 23800 = 0035

Cne.uona'renuo Koe= =3
. [puemame K,,=0,2..
‘ M= Ko, L3—02 10-=2 mcxn

- AkO npuemem, ue Mexay Lg u L, mec'rnysa reoMeTpH%Ha
BpB3Ka K=0,4 = 409/, oT popmynara M =k L, L, namupame nu-
_AYKTHBHOCTTA _

"Ha. KOSTO C’BIVIACHO (bopmy.na 10 c'bo'rpe'rc'rayaar 'ws—22 nanﬂaxu
«(noJIoBHHATA OT HaBWBKHTE Ha L,).

3a Gobunarta L npuemame; ue € 4 N'BTH I10-MaJKa or L4, T. € .
‘9e HMa CBUIO TaKa Jma WBTH [10-MATKO HABHBKY OT L

L —ﬂ = 4,40 uKrxH.

=29,

Nl%?

'w5= v
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KORCTPYKTHBHO H3I'bAHEHWE : 606m1a'ra Ly ce HamoTraBa n‘npxy o
GoGunata Ls, a Ly — pbpxy Gobumara L, !

- CrotHocTn Ha Cy Cig, Ry u L,

Koungensaropspr Cg € ¢ kanamurer 100 ng. -

OTTe4uHOTO CBOPOTHBAEHHE R, =1 mzonm.

C;s € KOHIEH3aTOPBT 3a peryaupaHe CTeneHTa Ha obparHara
BpB3Ka — INPOMEHJHB KOHJAEH3aTOP CBC CHIOXEHAa M30JalHst C Ka-
nanurer 10—100 ngp.

Bobunara L, npexcrabasBa npoces3a Bucoxa vecrora. Mumyk-

. THBHOTO My CBIpOTHBNEHHe TP68a Ia Gble okono 100 meTH
Mo-ro/iIMO OT CBHNPOTHBJEHHETO HA KJOHA 3a o6GpaTHaTa Bpb3Ka
Cis—Ls— Ly Karo ce npeneGperne c'bnpomBneHneTo Ha Ci,,

npueMa ce
L;=100 (Ls + 1) = 100 (2,5 + 4,5) =700 srcxn.

JApoceanT L, ce HaMOTaBa MHOrOC/AOHHO M Ce' M3uMC/IABA C
dopmyna 11. C nasun or 3anava 12 mpu L =700 mxxn ce us-
udcaABa GPOAT Ha HABHBKHTE MYy '

i

w = 230 HaBHBIH,

t

2. U3yucneHHe HAa HHCKOYECTOTHATA YaCT Ha
: s, pereHepaTopa

[NpuemaMe 3a TOBapHO CBAPOTHBIEHHE HA HHCKOYECTOTHATa
YCHIBaTe/HA 4AaCT Ha JXeTeKTopa

R: = Rg =200 xoma.

Koecbnuuemm Ha YCH/JBaHe Ha TEHTONEeH ycmma-re.n ce onpe-
nens ¢ dopmysna 69

K= SR,,—00012 200000==240

Baaronapesne Ha o6paTHaTa vnpﬁaxa MEXJy aHOJAHaTa H pe-
IIeT'bYHATA BEPHra KOe(HUHMEHTBT Ha YCH/IBaHe - HA CT'BMAJOTO
cbraacBo ¢opmyna 129 ce nosumapa. CreneHTa Ha NOBHIIaBaHe
Ha TO3W, KoePUIMEHT 32BHCM 'OT KanaiurTeTa HA KOHZeH3aTopa Ciy,
xoﬁ-rocé H3MeHsieM. 34 PasHHTe YeCTOTH B 06xBata KOoeQUUHERTHT
HA yCuIBaHe ce NOBHIIABa B pa3amusa crered. [Ipuemame, ue °*
CpeiHO B3€TO MOBHIIIABAHETO Ha YCHJIBBHCTO e 4 MbTH. Caenosa-
TeNHO OGIIOTO YCH/ABAaHE MO H#CKA YECTOTa Ha CTBAANOTO €

. Kua=240.4=960 ~ 1000.

[Monexe Bb36YKAAIOTO HANpPeXKeHNE 33 HUCKOYECTOTHHS YCHI-'
BaTen e 12¢ (Bmx crp. 173), 8- pemcnquo'ro c'bnpo'maaenne R, na

12 3agayu no panHOTEXHHKA

¥7
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' peresepaTopa B pesyJarar Ha peuleTbyHaTa NeTeknus TpsbBa Ia
ce npoussene 1000 nmbTH no-MaJKO HanpexeHwe, CHpey

U,_=12:1000=0,012 8=12 xs.

Ha TCBa HHCKOYECTOTHO HampeXeHHe NpH KOe(HLHEHT Ha npe-
JaBaHe Ha pelleT’hbyHaTa BepHra, B3eTa KaTro JeTekTopHa, K=0,9
¥ Koe(DHIHEHT Ha Moxyxauusra npumepHo m = 0,8, cwvriaacso dop-
Myna 122 CBOTBETCTBYBa aMIIUTYZa H2 BXOASIMIOTO BHCOKOue-
CTOTHO HampeXeHue

Uk Uy - - 12
“K.m 09 08

Cilenonare.nﬂo BHCOKOYECTOTHHAT ycuaBaTea  TpsGBa na mpo-
H3BeJe B aHOXHMA TpenTall Kpbr L;C; HanmpexeHHe ¢BC CpPeaHa
aMIIMTYa (MIVIMTYAa HA HOCEIIOTO TPENTEHHe)

' cUa_=17 ms.

—l7ua

8) H3uucsenue Ha pe3oHAHCHUA yczmeame/z '

~
l. YéTaHOBABaHe HA XapaKTCpHHTE NAaHHH HA BHU-

coKkouecTOoTHuSA nenrton 6K7. Tesu xaHHH ce B3emMaT OT
JlaMIIOBHS{ cupaBqumc & HUMEHHO

Uomn4—63 6 leOﬂA-O3 a Uo—250 8 Ep2—'125 3
Epn=—3 8, 1;=105 xa, ,,2_.26 Ma, S= 165.—

CTaTHYEH xoedmuneu'r Ha ycuaBawe p=1000, R;=600 xoxa.

2. Usuucnenne xoedunHeHTa Ha yCHJABAHE Ha
CTHNanoToO. Pe30HaHCHHAT KOeHIHUEHT Ha YCHABaHE Ha CTHMNa-
n0To ce onpexenst ¢ dopmyna 109:

Ky =SZa

[Tonexe aHOAHMAT MMNexaHC Z, ce H3MeHs B 06xBaTa, 3aTOBa

H KOeQHMIHEHTT HA YCHIBAHE € PASJ{uEH 32 PasAHYHHTE 9eCTOTH.

CbraacHO HanpaBeHOTO H3uHMC/eHHe Ha cTp. 176 3a mait-nuckaTa ge-

+ CTOTa Ha WBPBUA 06XBAT fuux = 5000000 xy croRtHoCTTa HA aHOX-
HHs umnexanc e Z, =23 800 oxa. CnexosaTenHo

Kp=S.Z,=0,00165.23800= 39 2.
3a Hafi-BHCOKAaTa 4eCTOTAa Ha I'bPBHS 06xna'r Suaxe=10000 xxy,

KOSITO € IBa M'bTH MO-BUCOKA OT [auun=5000 KXy, AQHOXHHAT HM-
neznaic Z, NOpacTsa noseve OT 4sa nbTH. [loHexe KanamuMTeTsT

y

N V£ |
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C=25ng 32 fuac €4 N'bTH MO-MAADK OT xaﬂauuréTa np4 faun,
CBIIaCHO dopmynata Z =%C—. MMNEAHCBT 61 .'rpsidsa.uo za mo-
pacie 4 nbTd. ToBa OGaye He CTaBa, 3aIUOTO H AKTHBHOTO CBNpO-
THBNeHHe R mopacTBa CpeiiHO B3eTO Y2 nbTH (OT TeOpeTHYHATa
PaAMOTEXHHKA € W3BECTHO, 4Ye CHNPOTHBJICHHETO Ha xuulTe Opo-

BOXHMIW N0PACTBA KOPEH KBaJpaTeH I'bTH OT [OBHIUABaHe Ha Yec- '
toraTa). C1e10BaTeNHO 323 fauaxc = 10000 xxy ;

Zy=—L_=9,8,5-=28.23800=66640 oxa.

~_ C
\/ZRT

- Tosu pe3yaTar NOKas3Ba, e H yCHABAHETO e NOpacHe 2,8 MbTH: .
’ Ko uane =39,2.2,8=109,7.

Upes mo-noxpoGeH MaTeMaTHUEH 4HANM3 MOXeE JIa ce IOKaxe,
ye ¥ 3a BTOpH 06xBaT (A=55 # -+ 100 #) ycuiBaHeTO NMPH MbPBO
NpUGIHKEHHE Ce HM3MeHS B CBIIMTE TDAHHIH: CPEJHO B3ETO OT
40 o 110 obTH. ' - ‘

B HampaBeHOTO NOTYK M3uMCACHHE HE € B3eTO NpPEJBHA B/UA-
,HMeTO Ha BBHTPEHIHOTO CHAPOTHBIEHHE Ha JlaMIlaTa 6K7, BmsAHUeTO
Ha BXOZHOTO CBHNPOTHBIEHWe Ha neHroaa 62K7 u BausiHHeTO Ha ~
OTTEUHOTO CBLNPOTHBAEHHe R, Ha CBINATA JaMNa BBPXY AHOAHHA
uMnenanc Z, Ha pesoHaHCHus ycuaparea. [lo-noxpoGHuAT Mare-

. MaTHYeH aHaJH3 [IOKa3Ba, 4e Nopaiu CMOMEHaTHTEe B/MAHHA HMOe-
JaHCBT ce noruxkasa oT 10 mo 309/, 3a pa3HMTE YECTOTH B ABAaTa
o6xBata. CrefoBaTe/HO ¥ KOe(PHIMEHTHT Ha YyCHJBaHe e Ce no-
HHXH B TakaBa cTeneH. Haii:cuHO e nOHMXaBaHeTO 3a HaH-‘BHCO-
KaTa yecToTa. 3aToBa npueMame, 4e 3a HaH-HHCKHTE YeCTOTH Ha
ABaTa 06xBaTa ycuaBaHeto me 6bie c¢ 109/, no-manko, cupey:

Ko i = 0,9 . 39,2~ 35, _
. ' a 3a Hall-BUCOKHTE UECTOTH YCHABaHEeTO INe ce MOHUXH C 30%p
Kppuare =0,7- 1097 ~T7.

YCTOMYHBOCTTAa HA YCHIBaHeTO TPAGBa na Ce NpOBEPH C d)op-
myna 117, ¥ To 3a Hali-BHCOKaTa 9eCTOTA fuaxc =10000000 xz unu

sa 0=2nf=62800000 c—:‘-'. [Mentoxsr 6K7 MMa asoxsopemre-
Thuen kanaumureT Cap=0,003. ng. Cienorarenno

S . 0,00165 _ _ '
Kyem =063 5, = 0,63 \/62 800 000 . 6,000000000000003 = 60.
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INonexe Kycm=60 e no-manko or K =77, aa uail-Bucokara ue-
CTOT2 HAMa Jd Ce NOJAYYH Hal-rOMAMO YCTOMMMBO ycHiaBaHe. [anu
06aye yCHIBATeNAT IUE Ce CaMOBB3GYAM MOPamy napasutHara o06-
paTHa BpB3Kka mpes Cgp TOBa MOXe Ia Ce MPOBEPH C AaAeHaTa
Ha cTp. 126 popmyna 118. Tasu dopmyna noxassa, ue nopu u 6es
Aa C¢ B3eMe [pENBHI-NMOCOYEHOTO B MPENLIECTBYBALIOTO H3J0Ke-
HHe [OHWkaBaHe Ha Z,, cuped axko 3a Z, ce B3eMe CTOHHOCTTa
Z:=2,8.23800= 66640 OMa, YCHIABaTeJIAT HAMA A3 CE CAMOBB3-

- Gyan. Y1 nHaucTuna ’

62800 000. 0,000000000000003..0,00165. 66 640° = 1,2 <2, |

Bce nak, sa na ce noayuu u mait-ronsmo YCTOHYHBO yCH/IBaNe,
TMoJe3Ho me GbAe OTTEUHOTO CBHIPOTHBJEHHE R, Ha peleT bYHHS
AETEKTOD Nla Ce MOHMXKH NpHMEPHO Ha 500 xoma. _

Ako npueMeM, e 3a HAKOA CPEJHA YECTOTA YCHABAHETO MM
cpenna cToiHoCT K., =60, NpH aHOZHO NPOMEHIHBO HanpexeHue

© Ua=17 M6 (Bmx crp. 178) ma ynpasasBamara pewerka Ha 6K7
TP6Ba Xa ce mogajge Bb3OYKAAIIO HAMpEKEHHE ‘

_Ua_ 17 5
. U”~'—_Kc;‘_ 60~0,283 M§—283 MK

3. Onpenensine ocTaHaNUTe eJeMEeHTH Ha ycuJa-
BaTexns Karomuoro cunporusnenue

Epy _ 8
oo+ T, = 00137 230 oma.
i .

‘Kamauurersr C; Tpsu6Ba na mpencraensiBa Kbco cheamHEHHE
3a BHcOkaTa wecToTa. To# e OT mopaabka Ha 0,1 mxg u saTosa
npuemame Cy=0,1 uxdd. ’ : , :

Bucokowecroruuar apoces L, e enHakbB apocena L,=
=700 MKXH U ' MMa HAaBHBKH wy =230 (BHX CBOTBETHOTO HIUH-
caesue Ha cTp. 177). :

3a kanauurera Ha G6AOK-KOHZEH3aTOpUTE Cs u C;y npuemame
CBIIO Taka cToiHOCT 0,1 MK,

Cebp3samuaT KoHzensarop C, Moxe aa Gble OT, nopsxbka
Ha 1000 ng. o ] N

Conporusnennero Ry 3aenHo ¢ kanauurtera Cs o6pasyBar pas-
BBbpaBail puarsp. CrofiHocTTa Ha Ry e OT mopsabka Ha 10 xoua.

Cobnporuenenuero R, e racemo u uMa sajzaya a NOHHXKH Ha-
npexennero 250 6, moxaneHo OT. TOKpUanpaeuTens, o0 125 . Cu-
ped B Hero Tps6Ba Aa’' Ce NMOAyYM najeHue Ha HanpexeHue 250 —

Ry =

~
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—125=125 6. [Tpu TOk B ekpaHupamiaTa pelIeTKa 1,,2=26 Ma =
=0,0026 a, crofinocTTa Ha R, me 6nue

125 125
R2 =T 00026

[MocraBst ‘ce THNOBO cmpomaneune R2=50 000 oma.

=48 OOO omz

2) Bxoonu sepueu

" 3a no-k'beute BLAHK (A =30 <-60 4#) BXOZHHAT Tpem'mu KpBr ce
CBCTOM OT MHAYKTHBHOCTTA L,, BBPTAILMSA Ce KOHJCH3aTOD Cn
napajie/Ho BKJIOYEHHS] K'bM Hero XOoHacTpoiiBaul kongensatop C,;
3a 06XBaTa Ha MNO-AbATHTE BbIHH (A=55--100 ») KanauuteTbT
Cy -+ Cs 0CTaBa CHUIMAT ; MHAYKTHBHOCTTA 06aue ce yBe/H4YaBa, KaTo
Ha 6o6uHaTa L; ce BKJIOYBa mocjefoBaTeNRo 6o6unara L, bobu-
Hata L, 1O HHAYKTHBHOCT H KOHCTPYKTHBHO uan'bnﬂeﬂne e enHaKBa
¢ 6o6unata Lg, a L, e paBHa Ha L,

- Tlonexe BXOAHHAT K aHOIHHUSAT TPENTSIL KPBr Ca  BKJIO-
YeHU NPH Pas3/MYHH MOHTaXKHH YCJOBHH, NPH MOHTHPaHE HA MpPH-
eMHHKa e HeoGXOAWMO TOYHATa HaCTPOMKa Ha JBaTa Kpbra B pe-
30HaHC Na Ce M3BBPIIBA IPAKTHYECKH YPE3 Tpumepa Cs, a Moxe
Za Ce HaJOoXH 1a ce nonaamn' AOMbAHATE/HO N0 HAKONKO HABHBKH °
KpM L; H L,

Bupramusr ce kounensarop C, e ezmomneﬂ cC; wHa ABaTa
pPOTOPHTE Ca MOHTHpaHH Ha o6ma oc.

CBbP3BalMAT KOHZeH3aTOp C; MMa KamamuTeT OKOJIO CTOTHHA
nukodapana,

. - Ako mpuemewm, ue xoeq:uuueunr Ha npexapade e 5, aHTeHHaTa
e. 1. ¢. Tpsi6sa aa 6bae U,_: 5=283:5~=57 mKs.

0) Hsuucaenue mowgnocmma Ha mOKOUINPASUMENS

CeraacHo nocoyeHure AaHHM B fIpeAECTBYBAINOTO H3MOXKCHHE
TOKOM3NPAaBHTENsT TPA6GBa Aa XOCTaBs# NpH Hanpexenue 250 8 no--
cTosHeH TOK: 1) 3a KkpafHata Jamna o+ [py=34+47=41 mMa;
2) sa perenepatuBHata aamna 6XK7 lg+l,=24056=2,5 uxa 1
3) 3a nentona 6K7 TOKBT 0+ Ipy ~105+2 6-—131 Ma. O6uaT
NIOCTOSIHEH TOK : I—a.,,“_41+25+131_566 Ma.

[Mpu nanpexenue 250 8 MOIIHOCTTa HA TO3H TOK €

Py=U- .{-=250.0,0665=14 sm.

OT CnpaBOYHHKA 33 DALHO/NAMIN CE BHXIA, Y€ KEHOTPOH®T
5L14C npousBexzna cpelieH H3mpaBeH TOK 125 xa, a KEHOTPOWBT
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6LI5C —Tok 70 ma. ITonexe 3a pamHonpHEMHHKA e HeOGXOLUM 061

H3npaBeH TOK 56,5 ma, koHTO e mno-manbk ot 70 ma, TpAGBa Aa

ce mpexnovete MO-UKOHOMHUHHMAT (0 OTOINIEHHe KeHOTPoH BLI5C,

uMall Upmons=6,3 8 U Limona=0,6 a (namnara 5L[4C ce nyxnae

3a OTOM/EHHE OT HanpexkeHHe 5 @ u Tok 2 a). ' o
3a oronseHHe Ha JaMIUTe Ce M3Pa3X0OABAa MOIIHOCT :

B 606 :6_,3.0,'7—-:4,41 em;
. B 62K7:6,3.0,3=1,89 am;.
B 6K7:6,3.03=1389 sm; '

‘B 6L15C:6,3.0,6=3,78 sm
Bcuako 3a oronnenune: 11,97 sm.

O6iuaTa M3pa3XOABaHA MOIMHOCT CIEJOBATENHO €
Posy=14+ 11,97 =2597=26 sm.

3a.sary6u B TpaHcdopmaTopa ce noGapaT ome 259%,. Eto
sauo To# TpsaGBa Aa ce M3uMcaM 3a 1,25.26=32,5 am.

HurepecHo e na ce orGenexu, ye cpely Tasu JOCTAaBEHA OT .
MpexaTa MOIUHOCT BUCOKOIOBOPHTE/NAT KOHCyMHpa CaMoO 3 8m.

8. IPEKOHCTPYUPAHE HA JHWHEAHUSI PAIUOTNPUEMHHUK
B HAR-NIPOCT CYNEPXETEPOJIMH

Mauncrenuar /uHeeH DaIMONPHEMHHK CBC CXeMa Ha pHC. 93
MOXe Ia ce npeo6pa3u B CynepxeTepOLHH uYpe3 3aMsiHA HAa pPeso-
HaHCHMA. ycu/iBaTen C npeo6pasyBares. CxeMaTa Ha TaKbB Hail-
NpOoCT cynepxereposyH e 663 MeXIHHHOYeCTOTEH YCHIBATe (pHC. 95).
B cayyas sary6ara Ha ycuaBaHe 10 MeXIHHHATa YeCTOTa cCe
KOMIIEHCHDA C roJeMHsl KOe(HIHEHT Ha yCH/BAHE HA DElLIeTHYHHS
ReTeKTOp ¢ ofpaTHa Bpb3Ka (pereHepatopa) c Jamna 62K7. Tosa
CTBNANO (PereHepaTopbT), H3YHC/ICHO 3a JMHEHHUS MNPHEMHHK, Ce .
HSNOJ3YBa C HHCKOYECTOTHATa CH 4acT (€3 HSMEHEHHe M B Cynep-
xeTeponnHa. TpenTAHIMAT My KpBr B pPelIeTbYHATA BepHra obaue
TpsI6Ba na GbAe MOAMEHEH C'bC CHBCEM HOB KPBI, HACTPOEH Ha
NOCTOSIHHA MEXIWHHA YeCTOTa.

3a na u3berHe M3UMCASIBAHETO HAa KPBrOBETeE, PANHOMOGUTENAT
pemaBa xa M3MOJ3yBa HazeHaTa Ha puc. 91 cxema Ha mpeoGpasy-
BaTeas Ha paguonpueMuunure , Mup“, ,Ipyx6a“ u ,Cenremspu®,
H3I'bIHEH ¢ aamna 6A7. ’ N

CynepxereponuusT Ha puc. 94 paGoTd B TpH 06XBaTa: K'bCH -
BBAHK (0T 5,8 no 18 mexy), cpenun Buanan (0T 520 g0 1600 xxy)
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" AbdAlv EBAHH (OT 10V 10 4U0 xxy). Jlauuu 3a GoGHHHTE ca mo-

MECTEHH B Ta6nuna 3, a CTOMHOCTHTE HAa HIKOH KanauuTeTn ca

O3HadeH# Ha cxema 91, & cbmO H Ha cxema 94. [Ipara BBPTAIR

ce Kounensaropa C, u C; uMaT Maxcumanen kanamuter 500 neg.

Bo6unara 3a o6patha Bpb3Ka L;; ce HamOTaBa Mexay Ipere
606uuu Ly, u L, BBPXy 06wmo Ta%0. T uMa 15—20 HaBHBKH H
€ U3I'LIHEHa C NPOBOAHMK C nuametsp 0,15—0,2 ‘. [Tpu npu-
€MaHe Ha TeseoHus koHIeH3aTOPBT C; ce nocTaps B .T10/I0XKEHHE,
6/1H3KO O camMOBB3GYXZaHe Ha peresepaTopa; npH npuemaHe Ha
TeNerpadus TO3H KOHIEH3aTOp Ce 3aB'bPTBA NOBEYE NO CTEMeH Ha
CaMOBB30yXaHe Ha pereHepaTopa.

Ipeo6pasysaténuara samna G6A7 e NEeHTAarpuX; MbpBaTa H BTO-
PaTa peileTKka yyaCTBYBAaT B XeTepPOAMHA, a TpeTa, 4YeTBbPTa U
neTa — B npeo6Gpa3yBaTeNHATa YaCT HA JaMnarTa, ‘Bropara u wer-
BBPTaTA peweTKa ca ChEJUHEHH BbBTPe B JaMnaTa’ MOCTOSHHOTO
MM Hanpexxenue e 100 g; BTOpara pemeTka u3nbAHBA dyukuusta
Ha aHo., a yersbpraTa e expanupawa. Hanpexenuero Ha rmaBuus
aHOX Ha namnata e 250 6. [loHuxkapaneTo Ha HalpexXeHUeTo or
250 Ha 100 ¢ 3a BTOpaTa M YETBBPTAaTa pelIeTKa Ce H3BbPLIBA B.
CBNPOTHB/IEHHETO R, KOETO MMa CTOHHOCT ,

R3=.2~—('?00———;21299=68 000 oxa (M1n 3axpBraeH0 60 KoMa).

.

3HaMeHaTe/ AT Ha ropaara jpo6 0,0022 npeacraBasiBa TOKBT
fpe3 IBETE DEILETKH: BTOPATa M YETB'bPTATA, a UMEHHO [,y = 2,2 Ma.

Tperara pewerxa e CurHajHa. Ts ce HyxZae OT npeananpexe-
HHe —3 8. To ce monmyuaBa aBTOMAaTHYHO B KATOAHOTO C’BIPOTH-
B/leHHe R, BCIEJCTBHE NMPOTHYAHETO HA EMHCHOHHHS TOK

] = 1a0‘+ ng = 3,5 + 2,2 - 5,7 Ma»
l'onemunara na katogmoro cwunporusnenne

: Ry= (7’(5%=Q—03T1=530 oxma, 3akperaeso 500 oma.
. BrokkouaensatopsT Cy uma Kamaumurer 0,1 mrc.

Bucoxouectoruuar xpocen Ly, B perenepatopa B cpaBHeHHe

CBC CHIHA Jxpocen L, B nuHednusi NpueMHHK Ha puc. 93 TpabBa |

Za MMa 110-TOASIMa MHIYKTHBHOCT, 8aIUOTO TYK TOH MMa Sajdua Aa

CIHPA M0-HUCKA YECTOTA — MEXAMHHATA f, = 465 Kxy (B cXeMaTa Ha

puc. 93 Tot TpaGBa na cnMpa uecToTH B 06XBaTa OT 2800 no

10000 xxy). 3atoBa w36upame L,, ¢ 3—4 mbTH noBewe HaBHBKH

B CpaBHeHHe C L,, a uMeHHO. ‘ T

" Wap == 1000.

1
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OTFOBOPH HA HEPEIIEHMTE 3AJIAYM

Ne Ha 3agauarTa: ~Orrosop:
13, .. ..., Counpotusnenuero R =6 oxa.
M. . ... Toxsr /= 266 Ma. -
15.. . . . - . .UecroraTa ce H3MeHs B oTHOmWeHHe 1:3.
2. ... . ... HupykruBrocrTa Ly, = 200 MKxXH.
6. ... .. AxTHBBOTO cbnpoTuBaenne R =10 oma.
27. . . o o o Munyxrasrocrta L = 168,75 mxxn ;- f = 707 xxy.
2. ... ... Cnnporseaernetro R.= 12,56 oma; C =127 ng.
35. . 0.0 TpenTRIEAT Kpbr ille Ce JAafe HaKBCO, BCACACTBHE HE
KOETO TeHepaTopbT lue ocTane 6e3 NoMOCHO Hanpexemue.
6. ........ =25 xuy, Zp=>56 xoma, len=02 Ma 8 Ixp=
L = 6,28 Ma. ‘ T
43. . .. .0 Tokbt /; e nepacee or 1,8 wa xa 100 xa.
44 . . . . .. .. .Kpsruumata Bpmpaxa me nopacue 1,5 nbTH: Kkp = 1,95%.
45. . .- ... . AxrupunrecunfoTusieHus : R, = 100mMe,a R, =9,6 oma.
46 ... .. ... R1=R3=6 oua;.C1=C,=556 w, =2 MKXH.
7. . . . ... .. KoraTo WBHpPBHAT KPBL € NOCACHOBATE/NCH, TOKOBETE [ =

=321 mMa u [, =10 a; korato nNBPBHAT XPBT € mapa-
nencH, TokoBete [, = 8,6 Ma n I, =43 Ma.

54. . ... ... ['lpn1 oaaseyena aaTeHa A = 20 u, a NpH He3a3eMeHAa A ==
=10 M.
55. . . oL BoGrrata Lyo = 1,6 mxxn; E4 =40 s.
6. ... ... AHTEnaTd HE MOXE Ja ce HACTPOM C BapHOMCTHP ; Ha-
crpofixaTa Tp6Ba X ce M3BBPLUIH ¢ NPOMCHANB KOHIEH--
3aTop. .
7. . .« « v o .. OcHOBHH BBAHH: A; = 16 4 (npu HesazemeHa 2aH-
TEHAd) B Ag==32 A (UPH 3a3eMEHA AHTEHA); XAPMO-
HHYHH: A, =8 M, A, =533 X, A, =4 A npu Hesa--
- 3eMCHA aHTEHA W Ay = 10,66 &, As = 6,4 4, X, = 4,57 &,
59. . ... .. Enexrponsuxemata cuaa e £ =25 muxs.
. 9. o a0 v . Hanpewenuero Usgp = 600 8.
8. ........ 3a Touka A’ BBHTPEINHOTO CHUPOTHBAEHHE R; = 12 KONM4,.
. a 32 Touka A” cmmoTO CBHUPOTHBACHRE R = 7,4 Koma.
86 .. . ... ... "BhTpewHOTO ChupoTHBACHNE Ri = 12,5 xomMa, npoHHuge-
. Moctra D =29, .
92 .. .. .. AHOJHHAT TOK KIe.NOPacKe.
9. ... Ipu nonupane Ha nposogHMUuTe S H 2 uas 6 K 2 o70-

. NAWTENHATA KHYKA HAa AAMIATA JUE H3rOpH ; aEoiHaTa Ga--
Tepus.lle Ce jaje BakhCO Dpu JonMpane Ha 5 W [ (am
- 4) pau 6.n 1 (uau 9). )
94.........AHORHOTO chnpoTHBACHEBE Rg = 7500 oxa.
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. xa
9. ... . CrpbmunHaTa § = 2 - -

108 . . .. ... .M«s;‘vasEsst xoeduuwent Ko = 59,

100, . ..., ... ABTOMa1HYHOTO NpPEAHANpEKEHHE, H3MEPEHO ¢ OGHKHOBEH

BOATMED, ule ObAe M0-MAJKO OT AEHCTBHTENHOTO, KOETO
MO¥eE Ja Ce YCTaHOBH C JaMIIOB BOATMep. .

l10. . . ... ... lle ce noayun mpekbcHaTa reHepauns.
mr. ... ... .. AKO CBNPOTHBACHHETO Ce Aafe HAKBCO, AMNAHTYZATa Ha
. * aBTOK./Ie0aHHETO WIe Ce yBenHyH.
121, ........ Tlpn HatoBapeame c HacTpoeHa anrena Zp — 13 333 oxa;
. ‘TIPH OTKaueHa aNTeRa Zp = 66 666 oma. :
122. . ... .. + . AHOXBT ce 3aromas ¢ MOWIBOCT 2 6m. -
12, ........ 3ary6HOTO CLNPOTHBNEHHE Ha KpBra Ryxp = 4,4 oMa, a
BHECEHOTO OT aHTeHaTa BBTpe B.kpbra A R == 17,6 oxa.
124. 7. . . . . . .Kpbrosuar Tok npu pascTpoAika Ha aHTeHATA Ce MOBHIUABA.
125. . . . . ., . .]lBeTe MOLIHOCTH IiE CTAHAT NO-MANKH. :
126. . . .. ... .%C'mpomnnenne'ro Rp =20 xoma; 6) crnpoTHBACHHETO
' =2 KOMaQ. . '
129. . ... ... .A6conoTHaTA 'HecTabuAHOCT A f =1000 xy, a oTROCHTEA-
HaTa —Af—f = 0,000071. N
140. . . . . .. . .Koebuurenrsr Ba MoRynaumsra m = 0,32 = 32 %o.

141. .. ... .. .Koeprunenrbr sa monysanusta m=0,7 =70 %o,

142. . . .. ... .[llpw pemerrynaTa Monynaus or 3amaua 137 e Heo6xo-
RMMO T0-M3JKO .MOAYAHDAIIO HAmpeXEHHE, SalloTO TO
BIHAe HA aHOAHMS TOK Npe3 YNpaBINBALUATA pelUerxa :
NOCNeJIHATA HbK € MNO-BAHATENEH EAEKTPOX OT aHOAA, B
YHATO BEPHra NeACTBYBAa MORYJHPAIIOTO HANPEXKEHHE NPH
AHONHATA MORYAALHA.

144, . . . ., .. . Vejgekcwie cai M; =20, My=2, My=1, M,=0,5.

148, . . . .. + « . Tenerpa¢uAT CHrHan.-MMa CBHCTABHH C YECTOTH : fi=
=40999940 xg4; f, =4999980 xy, fy="5 000000 Xy ;
Jfe=15000020 xy: fs=>5000060 xg. .

186. . . .. . . . . Yecrornara nponyckatenrnocr ¢ 2Af =41200 x4y npu
M=27 uxxn u 2A0f'=77640 xy npn Monm =
"= 14,6 MKrxH, .-

189. . . . . . . . .Koepuuuenrsr Ha ycunBanero K M aHOZHOTO NPOMEHAHBO = -
‘HanpexeHHe ILIE ce yBeJHYAT NpH 3aMsAHa Ha namna 2K2M
¢ nenroza 6K7. '

163. . . . . ... .Koedhrunentsr Ha ycuisame Kp=475.

16i. . . .. ... . Ycuseamero ce Hamansea c 40 geunGena.

169. . . . . .. .YcuisatensT HaMa na ce caMoB1L36Y aH. *
A77. . . ¢ .. . . .HuckouecroTEOTO Hanpewerne Uy, = 1,08 8. . .

178 . . . .. . . . .V3XONAIOTO HKCKOYECTOTHO Hanpexenne U, =3 s.

B V£ I KoeduunenTsT BHa npenasane -Ha amOfHMS ZETEKTOp ¢

NO-TOXSM OT 1, 32IUOTO TOSH BHX NETEKTOP MMA H YCHJ-
. BaTEJIHO NefiCTBHE. ' :

180 . .. ... .« . KoebuuuenTsr Ha npenasame Ha pemersumms HeTEKTOp
€ [O-roAsiM OT CHINMA KOeQUUMEHT Ha aANONHHS AETEKTOP,
32L10TO N'BPBHAT HMA NO-TONAMO YCHIBAaTEAHO ACHCTBHE —

. NpH peImCeTHYANS NETEeKTOP PaGOTHATA -TOYKA HA JaMnaTa
. CC HaMupa B Haf-CTPBMHHMS Y9acTBK Ha XapaKkTepneT-
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4
) KaTa, a npH aHONHHA JEeTeKTOp C’bll.ll'l‘a TO4YKa € B JA0A-
HHSl NONETaT YUYACTHK Ha XapaKTepPHCTHKaTa.

184. .. ... . .. Bxonguoro Hanpewxenne K Usx = 100 uxs.

191.°. ... .. . Hanpexenngra Up naxc =525 8 u Ep=-—625 6.

193. . . . . . . . KoeduuuentsbT Ha lzcmmaue Kep = 23.

198. . .. .. . .. CBOpOTHBAEHUETO 525 oma.

202. .. -0 0. - CbupoTyBReHHETO . Ry = 375 oMa.

2. ... ... Ro.s = 1000 oxa.

206. . .04 . . Toxwr leg =41,7 Ma.

207, . .0 o0 PafuotnywanKuTe ca BUCOKOOMHH, 8 BACOKOrOBOPUTENAT —

HHCKOOMEH ; 3aTOBA NOCAENHHAT TPAGBa A3 Ce BKAIOYH
npes TpaHcopMaTop KM KpafHaTa samna,
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Mpuaoxenne 1
TABJIMIA 3A" JEUMBEJMTE

OrHoweHne OrHowenue »  OtHowenne
MeXAy TOKOBe Mexay MeNGY TOKOBe Ortsowenne mexcny
‘ H Hamnpexenue MOIHOCTH M HanpexeHue MOIHOCTH

[] @ [ [
g 2l 5] ¢ | & 3 ¢ | 52| .3 g
© b4 © - o © < ©
= A 3 3 5 = 5 5 g 5
0,1 1,01 | 0989 1,02 |0 977 4,2 1,620,617 2,63 {0,380
0,2 1,02 | 0,977 ' 1,05 0 956 44 1,66 | 0,603 2,75 0,363
0,3 1,03 | 0,966 1,07 0,933 4,6 1,700,589 2,88 0,347
0,4 1,05 | 0,955 - 1,10 0, ,912 4,8 1,7410,575 3,02 10,331
0,5 1,06 | 0,944 | 1, 12 0,891 5,0 1,78 10,562 3 16 10,316
0,6 1,07 |} 0,933| 1,15 {0,871 5,6 1,88 0,531 - 3,55 | 0,282
0,7 1,08 1-0923| 1,17 | 0,851 6,0 1,99 | 0,501 3,98 10,251
0,8 L10 | 0,912} 1,20 {0,832 6,5 2,110,473 4,47 10,224
0,9 L1l 10902 1,23 | 0,813 7,0, 2,240,447 |. 5,011 0,199
1,0 1,12 | 0,891 1,26 | 0,794 7,5 2,37 (0,422 5 62 | 0,178
1,1 1,13 | 0,881 1,29 | 0,776 | 8,0 2,51 | 6,398 6,31 | 0,158
1,2 L15 10871 1,32 {0,759 | 85 2,66 10,376 7,08 10,141
1,3 1,16 | 0,861 1,35 | 0,741 9,0 2,820,355 7,94 | 0;126
1,4 L17 |1 0,851 1,38 10/724| 9,5 2,98 10,335 8,91 0,112
1,5- 11,19 | 0,841} 1,41 |0,708 10,0 |. 3,16]0,316 10,00 | 0,100
1,6 1,20 | 0,832 1,44,/0,692| 11,0 3,550,282 12,6 10,079
1,7 1,22 {0,822/ 1,48 | 0,676 12,0 3,980,251 15,8 70,063
1,8 1,23 10813 1,51 |0,661| 13,0 4,47 | 0,224 19,9 0,050 -
1,9 1,24 1 0,803 | 1,55 | 0,646 14,0 5,010,199 25,1 |0,040
20 | 026 | 0,794 1,58 | 0,631 15,0 5,620,178 31,6 | 0,032
2,2 1,29 | 0,776 | 1,66 | 0,603 16,0 6,31 0,158 39,8 0,025
2,4 ],32 0,759 | 1,74 10,575 | 17,0 7,08 {0,141 50,1 0,020
2,6 1,35 1 0,741 1,82 (0,550 | 18,0 7,94 (0,126 63,1 |0,016
2,8 1,38 |0, 724 1,80 10,525 19,0 8,91 10,112 79,4 10,013
3,0 1 41 0,708 1,99 {0,501 { 20,0 10 000,100 100 0,010
3,2 1,44 | 0,692 2,09 |0,479 | 25 17,7 10,056 316 0,003 ‘
3,4 1,48 |1 0,676 2,19 10,457 | 30 33,6 | 0,032 1000 {0,001
3,6 1,51 [ 0,661 2,29 |0 436 35 56,0 10,018] 3160 10,0003
3,8 1,65 | 0,646 2,40 [0,4i7 | 40 100,0 10,010| 10000 |0,0001

. 4,0 1 58 0 631 ] 2,51 |0, 398 50 316, 0 0,003 | 100000 | 0,00001
188
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o Npunoxense 2
KBAL[P_ATH" CTENEHH H KBAAPATEH KOPEH HA 4YHUCJIA OT 1 J1O 100

1

n| n2 | |n n n | o n | .m N n n .| Jn n n? Jn
.

re 3 ) / -
1 1 [1,0000{ 21 441 [4,5826| 41 1681 6,4031 61 3721 7.8102 81 6561 | 9,0000
2 4 11,4142} 22 | 484 |4,6904{ 42 1764 | 6,4807 62 3844 7,8740 82 6724 | 9,0554
3 9 11,7321} 23 529 | 4,7958} 743 1849 ; 6,5574 63 | 3969 | 7.9373 83 6889 9,1104
4 |16 |2,0000 24 |, 576 |4,8990| 44 | 1936 ; 6,6332 64 | 4096 | 8,0000 84 7056 0,1656
5 25 |2,2361)| 25 625 |5,0000(f 45 | 2025 9,7082 || 65 | 4225 | 8,0623 85 7225 9,2195
6 | 36 |[2,4495/ 26 676 150990 46 T 2116 | 6,7823 66 | 4356 | 8,1240 86 7396 | 9,2756
T 49 |2,6458| 27 729 | 5,1962|| 47 | 2209 | 6,8557 67 4489 | §8,1864 87 7569 1 9,3274
8 64 |2,8284| 28 784 [5,2015|| 48 | 2304 | 6,9282 68 | 4624 | 8,2162 88 | 7774| 9,3808
9 81 13,0000 29 841 |5,3852|| 49 | 2401 | 17,0000 69 | 4761 8,3066 89 7921 | 9,4340
- 10 | 100 |3,1623/ 30 900 (5,4772}| 50 | 2500 | 7,0711 70 | 4900 | 8,3664 00 8100 9,4868
I | 121 33166/ 31 961 |5,5678 - 51 | 2601 7,1414 71 | 5041 | 8,4261 91 - | 8281 9,5394
12 i 144 3,4641|| 32 1024 15,6569 52 [ 2704 | 7,211 72 | 5184 | 8,4853 92 8464 | 9,5017
13 1 169 [3.6056| 33 | 1089 | 57446 53 | 2809 | 7,2801 ||. 73 | 5329 | 8,5440 93 8649 | 9,6437
14 196 . | 3,7417| 34 1156 |5,8310{ 54 | 2916 | 7,3485 74 | 5476 | 8,6023 94 8836 9,6954
15 | 226 |[3,8730}] 35 1225 |5,9161|] 55 | 3025 | 17,4162 75 -| 5625 | 8,6603 95 9025| 9,7468
16 | 256 |4,0000/ 36 | 1296 |6,0000 56 | 3136 | 7,4833. 76 | 5776 | 8,7178 96 9216 | 9,7980
17 7} 289 |4,1231| 37 1369 [ 6,0828! 57 | 3249 | 7,5498 77 | 8929 | 8,7750 97 9409 | 9,8489
18 | 324 |4,2426|| 38 | 1444 |6,1644|] .58 | 3364 | 7,6158 78 | 6084 | 8,8318 98 9604 | 9,8995
19 | 361 |4,3589|| 39 - 1521 |6,2450[ 59 | 3481 7,6810 79 | 6241 | 88882 99 9801:} 9,9599
20 | 400 |4,4721] 40 | 1600 |6,3246{| 60 | 3600 | - 7,7461 80 | 6400 | 89443 || 100 | 10000 | 10,0000
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! Hsdameacmsomo moau 4dumamesume da Oasam
GenercKu u NpeyenKu KaKmo no Ccs0spicanuemp Ha
KHuzama, maxka W NnO HERHOMO Xy00JXCeCmeeno u
MmexHu4ecKo OgopMaeHUe, Kamo cvobwasam C8OR .
mouen adpec, npogecus u gs3pacm.

. " Moaux cswo maxa Gubauomesrnume pabomnuyy
. da ysedomssam nepuoduuno usdameacmsomo 3a -
mspcenemo Ha Knuzama u 0a csbupam wumamean- >
‘cxu om3usy.
Beuuxu mamepuasu 0a ce usnpawam ra adpec:.
Cogusn, ya. ,Mosromos* 2, lspxcasno usdamescmso
JMeduyurna u pusxyamypa*.

Peaaxtrop Huxkoana HHUKHTOB
Texunueckn peaakrop Hukoxa Hawkos
Kopektop Eaxa Ilanmasona
! s }
Jlanena sa maGop na 19. XI. 1?51 r. MNoxmacana 3a neuar wa 25, I. 1958 r..
TMeuatsn koau 12  Hspareacknm kornm 9°96
R dopmat 16/59/84 Tipax 3060
Temar. M 1082 Magar. Ne 300 Jiur. rpyna I1I-2
Liena 4 aB. mo uemopasnuca or 1955 r.
. N ’ sxn :
Hbpkasno usnateacTso ,Mexnunram GHIKYXTYP a*", MoaoTos, 2
Inpkasea nevathuna JesoCredano 8%, Codpun
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